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The study demonatraces that it is both possible and informative to' 
analyze science classroom discourse In ,terms of suggested attitudes toward 
authority. The analytical scheme is straightforward and could be used by 
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teaching behavior, 
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_^4.^. rraverage final grade for^^white male students 1 — . 
^ I Some of?tfle" cod^us iojis 'f TO tR±s,.^study were: 1 ' ' 

' J.\r' Desegregated schools may have segregated classrooms. ^ ^ 

2i Altfcqilsh^ black and ^hlte^" male, students exhibited steiilmr^ classroom 
^, ,\ " j.^ .beWylors;,' the ^average, 'final grade was higher fbt whites^^hati for 
N'-^' b-iabfcs.' "^Thia may ^be .af source of ^discouragement and negative 
y ' at^titudfe'f qr^blackS ' ^ . - ' ' ' " ' ''^r; - '1 ° 

"*,3, ^ Th4 instrument 'develQ;^0d for this study has ^proven to be' uief ul ^ 

and reliable 'and'^is^'^uitable fqr use bypther researchers wlio are 
, - - seeking to understand classroom- process variables* ^ 
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j-^^y BEHAVIORS DURING SCIENCE ACTIVITY LESSONS • : - 

, ' W ' ^ ' ' P . Ann Miller ■ ^ ^ ' J " ^ " ' - 

- ^ ^ University of Georgia % - ' ~ " 

- . j-^ _ . .L Decatur, Georgia 30033 " ' 

/"-^ ' ^ * . , ' . \ - ^ ^ , ' _ , .^ . 

te:::.^^ The purpose of this study was to ^investigate the effects or taacheiv *train-- 
Ing^ strategy on science activity^ lesson teaching behaviors of praservlce tea^ 
chere-rTha relationship between teaching behaviors and achievement of pupils was 

mlso Investigated. : . The foil research .questions provided' the primary focus 

for the study: ' V™r, - . ^ . . . 



. fl. l^at i ef strategies 
have^otf the: teac^ of vp^set^vice teadhers? ■ ' : ^; 

viorB and pupil achlev^etnettt? ' ^ - 

^^^^^^^^ :y eiix^iled7:iTi:, eleit^ and stconda;ry ^ 

^sciattci^ instructional metfo invo]^^ed in; this ; study , Thf 43 

preaep^ice teachers warfe :;dls t^ibuted evenly ac^oas^ the thrae triidnlng levels * All 
^experimental and eont^bl : t^apfie^^ were intrbdScad ■ to the activity iesaonr in-- :; v ' 
■ t^i t ttre t^lnM^ 

analyzjldW^eo taped mcrdel .acti^ityl^v^l^^ The Scienci Laboratory Analysis - 

Sy s^tfem ^^AS a sign obsetvatlola system consisting of ;2a bahavioris was ■ used . 

or rtft^^^le W s . V Orte gi^ oup 7^ of e^ t eacHer s - view^^ only po si tlve 

models while tha'^^^o^ aKperipintal group, viewed both positive and negative V 
taodels* tlte control group received no further instruction behorfd the initial 
-4jntrpducti0n to th# activity^ , - , , A ...h 

^ "Behavibrs rbf .#ach preservice teacher were, assessed on two scianca activity 
wiassons s^brie^^taUgKt^^ 
class of ^public school pupirs* Two observers used the SLAS to assess both lessons, 
of ^ir tamchars.v ? ^: ^ ^ ^ 

' - . . . ' -■ ■ = ■ . . .. ' - 

Pupil achievement was. measured with pre- and past-tests based on the. lesson 
objectives. A, standardized gain .score was..^thjin calculated for each public school 
class and the ciasa was (used as ^ the unit of statistical analysis. 

The model atialysis training strategies produced significant differences, 
in the presfervice teachertfj Ih^^ behaviors, Bothv eKperimant*al groups ^ . 

used significantly more of" the' 28 behaviors 'coded^ with SLAS than did the control 
^group^(p£0. 001) . Diffierences in behaviors between the two eKperlmental groups 
were not significant |^>^ ^ 10) • A significant positive correlation^ r^0*4 (p < 
0*003) J wa!| , found 1?etween teach behaviors and pup|I achievement* 

, ^ The r#^lts of this study . Indicated there are particular science teaching 
behaviors that are corfelated .with achievemetit in science* Also the degree of 
incbrpora^tion of th^se behaviors into a lesson can be influenced by engaging teafti 
in systemacic analysis of model lessons. 

S ljKl"'ehe''OTeimI^ 

the public school classroom, the eKperimental treatmants investigated in this studj 
should be considered as viable training curriculum for our science teaching methods 
courses , 

* . ' ' 12 




PATTERNS ' OF REASONIMg : " CONTROLLI^d%ARIABLES : 



Wijlliam Capie 
^^\^Rc/ger Newton 
Oniversicy of Georgia 
Atherr^ , Georgia 30602 



Kenneth G- Tobin 
Mt. Lawley College 
PerthT Australia 



-M ^^ development is an important area for educators ahdvpsyehplo;^^ 

gists. Controlling variables is one of five reasoning modes having particular- 
relevance to aclenca' instruGtion. Although numerous studies have reportad th^ 
development of reasoning- skills, few have dealt 'with- controlling .variab las Qr|^ 
assessed the genaralizabiLity of reasoning patterns over variations in context 
aTnd in the reasoning modes, themselv^. - j ' 



-^Thr ee-oti j ^ c t-ives ^Eor-^^thiar-^ s tuiy-^we 

In the"" ability to ;cQntrol variables ^ ^ - ^ , - ' ; ^ . / 

1^ could be Identified in a large, diverse sample; ^ . . - 

2* wire similar regardless of problem context I and . ^ 

3l were similar for subjects' of similar developmental levels regardless' 

_ of- educational- level. ---^^ — v-. 



Proceediiras 

Data from 2282 subjects In grades 6-13 were collected using the Ta^t of Logfcar 
^Thinking (TOLT) (Tobin and . Capie, ^ in press) The test .characteristic 
well documented^CCapieand Tobinj 1980) * ASubj^cts are prff anted two problems 
representing ^^^fth of five reasoning modes including? controlling varia'bles. ■ TOLT 
Fom A involves^ two problemi^Mealing ^wlth pendula; Form B Inyo Ivas two problems , 
dealing with rolling cyl inde rs down Inclined pl anes. . One questi on requiras ^ the 
subject to vary th^ weight r the other requirbs^hat it be held constant. Subjects 
cjiooseonebf^f iva sets of apparatusTto use in an Investigation and choose a justi-^ 
flcatlbn for their choice from among five alietnatives. The correct answer is \ 
the. correct choice plus the correct justif Icfi^tion.- ^ ^ ^^^-5' 

/\ 1^ most ttommbn^cpm^ 
additional study. "^SubJ acts ware sorted by TOtT scores, O-IQ* to rapresent incraks- 
ing developmental levels- ^ Prequenca^ were displayed graphically to facilitate 
interpretation ffifcfcpmparlson oi anajjogws items ^ , ^ ; ' ^ ^ - ' 

Form A subjects were categbrized by eddcational level and by developmental 
level with levels; of interest being transitional (TOl^;! scores 2-3) and aaMyv v. ^ • 
fomal (TOLT scorWs 4-^5) . A Chi^square ag^lysis was used to deteVmlrie if the- . ; 
::response patt^erns for each.of . the two cpntrolllng variables tisks, dlfjfaife^ among 
sui^iects of similar developmental levels but differing adutational levele . • • - 

Results ■ ^ -L . ' ' ' ■ ^ w ^ ! • . . ' 

Four common .Response patterns occurred for' each itemi 

1. ' effect response and correct, reason; ^ , 

2. jfesting all possibilities without controlling variables; ' 

. ^ ■ ■ . 13 ■ • . 
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. 3.: -Testing eKtrerae eKamples__(^«eh ae~rongest; and shortest) without 
: J -f^t^ co^ntrolllng variables; and 7 ^.^ ^ . 



I IL all possibilities despite ■recognizing ' that a'/Varlable 
^ V,' s'hould^be held constant. * ' - 

In slT four problems, substantial 'niimbers of Qoncreta' thinkers (Low TOLT , 
scorirs) chose to test all possibilities or the two ^^tremea. Tha pYopor- - 
^tion of correct responses increased consistently at all devalopraerttaL levels, 
axMpt for' slight variations^ around TOLT scores ^3-^5. f^..;; ^ ' ^ : 

Noti^signif leant Chi-sq;uare valties showed tlmt Response .patt6rng^for; t 
sltional and early formal sub jects were similar -ragardlees >of ^aducational^ 1 



,D'l 



scussxon 



The*=^stiidyA^r^fealad^three^eomion^,approachaa ^by^indiyi^al^s^eonf ro.n£ed-^ijth 



'.situations where*; variables shojuld be controlled- There are few clues^ln *thig;:^*nj_ 
investigation as towhethar* focusing on.tha two!^ek^ema aKamples" or = all' possible 



examples Is the first eCep^ii\the emargencef^of controlling variables , 
. ' • i ' V ^ ^ 

The aimilarlty In patterns across students of different' educational leveja 
"suggeata th^t Inadequate reasdlalng pattern similar amo|ig student| of fll 

"educatlphaX" levelsT ~ "^re~6pen-Qr^interactlve testing Situations" may have " ~; ~^ 
enabled older students to perform dlf f erantly". • V - ^ . 



REFERPNCK 



^obln, G. and Gaplej -'Th^i Developmant and Validation of a ^roup Test of 

Logical Thinking * " - Journal of Educational and Psychological -Measurements - 
(in press) i ^ ; 

. Caplfe g and T pbln;;; K , G. -'E i tabl ishlng Al ternate Meas ures of Isoglcal Thinking 
for use In Group Sattlngp." Paper presented at the^annual meeting of the 
~ * Amp'rlcan 'Psychological Association, Montreal, Saptember 1980.^' 
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^FAliERNS^ OFJ.FORI'IAL REASONING : PROBABILISTIC REASDNXNG"^ 



. # "^7'/ "-^''Kenne^^ WllHam Capie 

- . _'~ ""HET Lawley College ' * Roger Newton , ^ ^ _ 

Per t,h^,. Australia --— ~ University of Georgia - - ' \ r , 

■ ''^- 'i- ' - ^^thans, Georgia . 30602 .X - ^ 

The study of fbtmal^ faasgning ability has bafioma increasingly important as ' 
edueators and psychologists .endaavor to undarst'an in adolescence and 

adulthdod^ This stud^ examined de^ patterns in one vmode of; 'fiftr^ 

soningt probab ills tig reasoning, :for^^^^ divarsa sample- of subjects. >i 

Purpose '."J ' ' "~ . ''^fj; 

■ The foUowihg objectivas providad a foeus for the study: 

PQU^ld be confirmadi usin_g- .a! r^rge , diverse samp Je of ^ sub j ec ts - : ^ _ 

_ - ^ / ' . " ' ' ' ^ 

V . 2,. to detenillne if developmentkff patterns of probabilistic r^^^ - 

: : were ^similar despite variations in-the complexity of .the; reasoning 

: required to- solva a problem*^ 0. " ' _ * ^- - 

_I 1:: £9!!l4® tartnine if vari ati ons in^pr qblem Gont^xt^ le d to variations in v_ 

response patterns . ' _1 * 

i4* to determine if devalopmantal patterns of probabilistic raasoning ware' 
similar^ for subjects of similar formal reasoning ability regardless 
of educational laveli-^ . ^ 

' Proceedures _ _ ■ „_ 

Diita from 2282 subjects -in grades 6^13 were collected using the Test of 
^togical-;Dhinklns-(TOLT)^CTobltt. a^ 



1627 subjects and fortn B was used to assess 655 iubjects. The chaTacteristics . . 
of aach tast form haya bean docuiriehted elsewhere (Capie and Tpbin, 1980) • Psycho 
metric characteristitsv Item format, and the eKlstence of parallel forms made 
the TQLT particularly well salted to this Investigatibn- In each test form, the^ 
first probability item was lass cpmpleK than the second item- 
Sub jecfrs were ranked orf the basis qf their total performande on TOLT, 
Response patteirns ware separately analyzed at each of the eleven levels of formal 
TOasprting abiJ-ity repraianted by the scores: on the TOLT (O-IO)V SlTnilar ahaly-^~ 
aas were Qohduc ted fdr^ samples defined on^ the bdals of educational lavali 
collage students; high school, students | and middle school itudants. \ 

Results ■ ■ . y ' ^ - ' . - ■ ^-^ .... . . .^^^ 

V . , - - . , ' ■ ■ / V --. ■ < ■ ^ 

' For each of the four items ^ the proportion of students pbtainlng a correct 
response was' linaarly related to. formal reasoning .ab Mi ty, a^n^ measured ori^the 
TOLT* Two common .approaches were idantlfled for individuals attempting to use 
probabilistic reasoning to solve problems. The two problems that tended to pccur 
were I - " ^ . ' ' ' ' ^'^^'^ "■ . ^ 
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1.-- subjects *coisider?d-t%- entire set o.f objects, but did not consider. 
:„-^„-.-;^_-the effects of^ mul'tlple^elements ffSm the favorable outcome set; ^or 
- ■- 2^ subjects only considered selection from the favor able. ^utcone^set and 
- .■ ■ ignored the presence, of other sets of objects. „ V • ' . 

Slmiiar" response patterns -were eyldent In Items, requiring simple or coipplej^ 
reasoning. ' — ' . : 

' Changes in the context from Fori A to, Form B produced " few noticeable 
changes' In response selection. Reasoning patterns ' tended -to be Independent of , 
the problem setting. , . . , 

_^ Statistical analys^ses ■ of six. response, comblnatioris at J:hree educational 
levels tpdlcated that similar response patterns were provided by subjects at • 
each educational level. 



Implications for "Instruction, research, and the meXhoflblogy used to assess 
probabilistic reasoning are fully discussed in the paper. 



REFERENCES' 



Caple. W.„and TobJn, K. . ."The," Development of Alternative Forms 

Thinking." Paper presented" at the annual meeting "of tbe American 
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Tobin, K. and Caple ^ w'. "The Development and Validation of £ group test of 
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- • ri Research Assoclationi Boston, April 1980. ^ 



.^^^^^^^^^ - Roger Newtoh ' --P G, Tobin , . .'. 

^Jt:-^^:^:^!^-;:^^^^ William v'Capie" . ■ ] y '^^'S.Mt* Lawley College.-; :t V -^-.v^v"^ 

-v^^^i^^^^K^'^fi^ Georgia . . ' ^ Perth.N Austra^lia ^^^^O 

' -30602- ' ' . ' • \ y . . c/T'^^ 

: ■ - Gdgrittlve develop^^t ; Has beefi rjecognized as an linportant mediator of ; ; v 
wrx2::;^ achievemen science and mathematics. Proport^ \ ^ - " = 

.^v^v^vi j^Q^j modes 4 'TOis study ad- ' = 

• : dresses^^ three ma j or ques t ions ragar d tng the develo jsmen t :of p.rppo rtional .reasoning ; v 

■ ^' Furpoaa ...^ . . ' " \ ' ^y -^ - " - ' ' ^~~~~~:yr 

; ; ■ T^ia :pb jWctives.^ " this study wert^ M^dete^lnii}^ patterns / 

^in^rgpprtlorml ^r^ :^xm^. siinilmi^ regard leas,^. 

:p£ edufiatronar leyel ari^ regirdrea^ of prob v - ^ ^ 

- - ;V -.- -■ ■ ' .'■ ' ^ " '"^ > - ^' .f : 

Procedures; : V. ' ' . :. . / .v- - -.^.y- ; . - . . ^ ^.'i' : / 

' Data from 2^82 aubjects In grades -6-13 were* collected using the Test of / \ ■ ; ^ 
^ ;i$glcal^^^ <Tobln: and Caplej in. press r Gap , ; ? In > ^' 

eich^'^01iT-:Eprm^^^^ 

aon^ng.V: The two problems differ both quajititatively and- qualitatively. TO ^^-^v 
V ^aub^ects aire required to select the^ bes tl ianswer from five-. choices and~to identify 
-^^/rrthmix^x Twenty-^five combiriatlonsy theTT^ are possib 

^t. ThjB f our- iiiost ce™^ study* ■ / 

. - / The- data -were :.e -f or sub j ects who -had keen categorized in thre^ 'ways r 

(1) \by .TOLX, acorns s O--10s (2) by^, educational level | and (3) by developmental 



etages /within eaph educational vlevel. 



Results , 

The four^mqat coranon responses, in order of frequency, were i 

1. correct ans^elr and correct reason; . 

2, focus on a; single difference (additive thinking) i ^ ^ 

3. , there is no way to predict; ' * ' . 

4, "Correct* reason but with an arithmetically 'IncorrGct answer (e*g., 

d Instead of S 2/3). / ^ 

In general, the observed patterns of reasoning; are similar regardless of 
developmental level, educational level , o^ problem content. ^ 

Discussion 

Large portions of our students did not solve problems requiring proportional 
reasoning .* _ Jhe^_i n c □ r r ecj rasponse co.mbln^tfQns suggest emerging _ d^y elopmental _ > 



patterns. The mode of reaioning just prior to the'davelopment of a proportion-' 
ality scheme is clearly additive. Furthermore, t^heM patterns are similar across 
the two problem conteKts studied^ ^ ^ 
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■^iS'^Ur^One.' interesting result ifas that the level of arlthmeticycomputation seems^^-i^^^x- 
^?to^be an important "variable in assessing proportlbnal reasoning ability , The data 
-provide only -mixed support for tRe notion of continuous .tlevelopiuerit - of 
Tprojiortlonal reasoning* ^ - - V y . . . -.. i v-. , i^,... ^. 

' ^ - ' " . J ' - ^ / - 

Conclusions anfl Implications ' , ° _ 

ir:..?v.. * ... - ■ ■. . . . -:. .-.--:.ri-= ■ . ... -. . . ■- ... .... -.. .. r. . ° ..' . .: , .■ -C 

The physical sciences, expecially, and biological sclenca, to a lesser de- 
gree* involve, great use of proportionals reasoning *^ Science teachers'- and .adu^atora v 
should not assimie that students enter science ins true tion equipped with the^ cog- v 
nitive ability to handle concepts in these areas- Indeed, they should be - 
•aware of the developmental patterns that exist and use instructional strategies 
that pro'taote proportional reasoning . / 



Tobln^ K. G,, and, Caple, W- ' ''The Development and Validation of a Group' Tist of. ' " 
Logical Thinking*-' - Journal of Educational^ and .Psychological- Measurement 
(in press) ^ - ^ - ^ - _ .-i - 



Capie, W, and Tobin^ K. G. "Establishing Alternative Measures of Logical 
Thinking^ for U se in ^joup^^ttings^-'^^^^ Eaper pTTesented at . thei^nnual 



meetlngkpf the Ameri'ca^ 
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PATTERNS OF ^REASONING : , "-CORRELATIONAI/'tHINKINjG ; . ; . 

* ■ - " :University of Georgia " ' . . * v".^: 

=-y-^T-;--^^^^^^^^^ :;;f-"" . ' "f \ 

interest in cognitive "davalogment undoubtadly reflects a ^ / : n 
- ■ .1 simple "^^need to understand t.he evolving^. ithought procasses of r youngsters ' through ' : . : 
> ^^^^^adolescence. Ot^ devklopment y^/'-yA 

: • has graa t potent ial f or help ing-researchers to/ unders tand :the ef f ec tivemess of .• ^- r : 
^ particular teaching and "learriing strategieai y^f;i^ md4e^ are identified ^ - 

Tir as having particular- relevance to^sclence Instructions contralling variables^, ^ro^^^ ; , ■ 
V * portlonal reaBbningV probabillstic;^^^^^ , V^ptribina^^ and coirra^ 

^v';^ S'l If allowanda. f or variation iA^ reaSonfrif ability' is -to be . : 

i^iii^i^^^r'S^^ or assessed V 

7^ thSi^ganapa reaspnittj 'patterns:;^i^^ yariattoniv i^n^^orit^x 

y^: : variatio in the r reasoning modea^f th^ lii -the^ one exception ? it was/f ounjd 

i;£th^^ f our->bas£ p-^l^ tO;" thal/^brfelatlbnna p were preva-^;:^^^ ; ^ 7 - 

::3:fentYfTeaphHteyel^ 

Illb- .The ;lack 0f .;;pth studies supporting these resulta^ prpppsing alternate^ 
modelshas lead; to this studys ^ ' ^ . 

/Purpose ■ ^ ^^^y^';'^^ ■ .; -^'--^ ._ .\\'.' ' ' -\ ' . .. .■■ ~y ■ . / = . ■ ' - .--v^ 

'■ - ~ v-f-Tha three main ^^^p^ f or thls^study werei . . ^ . , , ; ^ 

1*^ tp determine if developmental patterns in. cbrrelatlonal reasoning 
r ^ cQuld^ be identified among a large and d ^ ^ _ ^ . ^ 

^ ^ ^ :2, toydetemlna if developmental patter __ _ __ 

were similar regardless of problem context J and , ..^ 

. 3. to determine if developmental patterns in correlational reasoning 

were simila,r for ^subject« of similar developmental levels regardless of ■ . . 
educationaiJ level* ^ ^ ' * ^ ^ 

Proceed lire ^ . 

Data from 2282 subjects in grades 6^13 were collected using two parallel >/ 
formsTof test of Logical T^^inking (TOLT) , Two of the ten items on each form v*- 
meaaujfed cbtrelational thinking abilities and it is these items that were analysed 
for^SKis study. Each item coriiis ted of two Tq^ One asked^he ^udent 

to-decidse whether a correlation existed between two , attributes of an object, ^ 
4e.gp, between the size pf mice and the color of their tail). The saco|id asked 
the student to choose a justification* from among five, that eKplalned their . 
answer^ The most -^coimnon responses were, chosen for further study* ^ 
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r„ Y-f'<F6ur common response, patterns (three incQi^'rect -and one correct)^occur^d- 
'-^fori^ach Item. They wer.e': " ... _ ^ 



"a/^-^^ No" "relation among different .variables was considered^ln the juatfMTi^ 

cation. ■ ■ : - - -1 - ^> ^„ -■■ -.I-- ■ 

B. Only two values of the attributes were considered in, the justification 



C, l "All four values of the attributes were co^ftidered to make two ^ 

comparisons- / "i"**^ t> J^' '~ 

D. A^qRantitrtive-'Bbmparison ui*ini Bl^<^^t altributM" was used tOp% _ 
cotrec\^ly solve t the problem. ~~ ''r^OT^^ ' . "^.t 

When these response patterns were ^nalygedjby" developmenCal laval gf> 7 . i'^' 
(concrfta, transitional, and formalL^and by educat4.^nal level ''CmiHdla school, / 
high school,' and .colle|B7 gertain pafrerns .emerged. J^T^^pr^dominant reappttse ^ 
of concrete thinkers was Ar-which was thought to ^be ea'A^ conerete in natu^'^^ ^ 
For trapsition^l studentsT a^ shift iji responses toward more adequate, ^iit 
still incorrect responses (B^ and C) and toTOrd the correct response is 



ev±deMv--Forma_l-stu4ents ^pr-imarily .:gave-^^rect^^spoj^©s ._„^ WiileJ_^colA^tl-^J^ — 
studeifts performed" better, th^ hi^h sc)r©ol^;4_tWaffls arfS-^^^ better - ^ ' ^ 

thto middle school^^students, ^^eiponse.. patterns were mo^p. predic tattle and ; 'yf\"r 
stable across dev^Mmental levfil than educatloMlvleyeV Thus concretj. ^..i.:- . ■ 



students tended to^ respond in similar ways regardless|M^^duGational lever. 
.A ChlTsquare analysis of data w^^thln aach developmental Tevel was^ not sign!-, 
-f leant for. different educatiottfil level^/^tLthus confirming tha above analysis . , 

Discussion \ . , r* \ 

^^^ThrM^oSnon^&ff^ 

simjlar patterns describe of 
thetAdl, et al. (1978) findings is limited becaule TOLT items did not use an 
open respon'Ma pattern, trends "In the ddta support a similar developmental ^ 
pattern^ The data are not clear on how teachers might ; encoura|e t^se who . 
do not use corrglatibtml reasoning; ptbperly. Hp^ev^ the level 

of reastfftlng a studen^ is usingf and leading hlnl^towErd adapting progressively' 
more cofn^licated prpblem soaving strategies haLS potential for future, research. 



Adi, h1; Karplusp | Lawson, A. j and Pulas, S. ^'Intellectual Development Beyond 
^ Elementary School VII Correlational Reasoning.'' School S cience and 

Mathematics., 1978 78: 675-683, / , 
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Session B-2 



j:he MAJOR :QUgSay:oNs addressed by toe extant science 

EDUCATION' RESlEARCH: A MAP FOR fffii A - ANALYSIS 



R<bi>^ldM Andirabp 
Stuart R- Kahl 

- - Mary-LM -Smith^ 

Getie .V Glass 
tinlverslty.^rof; Colorado 
BDulder , ■ Gdferad©-. x80309 



' .Russell H.vlXeany 
University-^ ^^Gi^f gia 
Abhensy Georgltf^jgepa 



r;^s t He f iirst' jphase of ^;?a^lar^^^|tl;e^iriata-ana f igld^^^r 'vr 

lEe^y^heta'in :a m^riHi^ a; eaneeptaal Hlramewbrk f or ihieta^ % . \ " 

analysis. :^-^ThJ^ I^ ofPthe ^aJot;-tes4« 

: ipypjyad, was : i^einplr Ical^arialy s i Moi^ t He^i^ ex^tkh t ^-i 

re^are^^nd;: C2X::^^eSfc ^ J to $H^/iinp6^ "bf /-fiatticiular questipni*^ 

y..J^.-^-...^...... Tha flrat^step was to^r a:tfticles seie^^M V 

across tlme^d typ^^^^d publication and req^d the. r&eirch quaations addre^ied. 
Pull^desa;fipt|^fts^ ;o to ' 

twenty j^!^5^tors fior t 

adequacy of their ilteraturi £ Or purpo^s :6f ^^ta^Sfta^Ly 

ture- searches ais6_ were ^conducted 'on.- a: samplft^^^ basis vtQ deteriQin^r tHe Ai4^ 
the llterature^ generic question* 



cpuntry then was convened to p^fl¥Jfc%Ji?th 'thf prpjgqt # caff and pro^^qa f inal 
classif ication^ of research questions f or taeM^ as 'wferi is tQj^fidenftify 

iraporta^ variables, to include when-integratiA^^ the' research for each' questioh, 

, ' After mlimina^ting one ipf ^^the phirtaen questions dui to insufficient 
-empirical research * the other twelve, Kere recoAbined '«into &te^^ categories.*^ 
this sat of categories 1b : presentsd^ias a, *£r a meta-analysis; of the ^^^^ 

eKtatit science education research* ^ 
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^. J- A,META-#ALYSIS W'Tftfe RfcCffriONSHIP ' < 

- ^ "^•i^-.;.- -/"frBBtW^EH SCIENCE ACHJJfiVEMENT AND" SCIENCE ATTITUDE: : ■-- 



KiIJQE&&MTEN THROUGH COLLEGE 



i^:^^'^ Victor ,L. Willson -'^ ' / - 

'1 ^ ^ - ^ ^ Texas AM University ^ ^ ^ _ " / " 

^ " ' - College Station, Texas 77843' - 

;■ The relationship between 'science .attitude arTd science achievement \^has 

been eKMlned for almost fifty yea ^s^ \ Reyiews of sefence education research 



^^have sufflnarl^ed such research and glherally concluded that the refitionship *is 
:^^positlve and f. airly: lar In biany . cases these conclusSojis are- ; 

- based on Only a few studies, even though well over one hundred studied "have,^^,^ 
examined the relationship. There^Has been no comprjeHensive , thorough Tetrieit^^^ 
of the topic utl,li2ing,new methodblogical^^t^chniques for i^tegratirig"tea;aarGh ^ 
^IJndings,- '"^4'^'" . . ^ jr 



/| J!^, , lor ^limmSri^^ f 7 ; " 

- M wag vteGentiy ^ , / 

■ ::;^^^^l^ti0rtehip sclieiitce att^ : 

. leyely St^ In^^his^^^aper l^ fo^ research irtiich: his 

tee^^^^prmed;' w kindergarten ^ 

--;;, ;;t^rough.;undergra ^flranct^g -^libra^ rapeaj^jc^ ......... 

-^^^es^fiii^es^ rw#ye:^ us^ Theseus tudi^ ■ ' 
- include ^l^spr^tiqhsv^^RlC ^ documente's j ournal articles , and goveCTm^K/^epd^f S * 

' - - ^©nditlons t.hat distinguish onfe s^Jiy f another, . These inciude , 
characteristic^ , 4 type of attltuSe: meaSu^, aSid^ t^^'^of ^ ^ 

achievement measure* . peacrlp'tl^ multl^e regression, and analysis 

of variance were uaiti to examine. the correlation coefficients extracted "from 
> each study.* , . , : . ^ ^ ' ' ^ " ' 

Results are ipcompl^e at^tftife SSi^ ol^^his ahp^ract^;, But prelimiiiftry data 
^^.^ind^cate^a sttbn| 'positive Felatibnshlp for> elementary leval^ children, small ' 

positlvi^t^plafiionship for ^eeondary^level childreni with no. results yet avail- ^ 
..able for eollege students. ^Selection and "r%%trictfeti of rang'^ are distusse^d 
as Influences on the variation In correlatioh'^f ound In. the study, 
■■* _^ ^i^^^i. , ^ ; ■ ^ ■ - : ■ ■ \ . 
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%,7-;:-BUILDI|G^ OF CO^IMUKITY SUPPORT POR SCIENCE EDUCATION: 



' - Wllliam;C, Ritz V^/i^; ,-■ K^^ Dpwling 

California State University ' . • Wisconsin DapkrtmariC - - Vvj;/ r 

, ' r "- ^ . Long ^Be5ch % . 5u|iic instruction^ -i- " < 

- Ldn^ Beach, California 90840" ' . -. Madisbitvir' Wisconsin .53702 ■ " 

' . ■ - ■ r ' - 

, S ' ^Herbert D. Thier. ^ - " / 'r'-^ 4 C^^^ Wallace. ■ - .^i^ri:.' 

^ UniVerf ^ty .q£ ^^C^ ; National, Science Foundation jfeSi ' 

, at BftkelW*^ " . ' Washington, D.C; 20550 ... ,>t^?'^'^' ' 




llbyd ^tthals - 



East Cardlina UhiMers i^ :^.tV; ^^ '^ - ( . 



I 'Graenvillfv North jCdid^ 



';:';l*ri^- Thf current 1^ Sbb ttf ;acien btir ria ti pri ^is .well known^ 

:> :i th^j^publie^^p longer supports science :^du^ta^n4aa^ as.^^,^nce— 
^ dttfj and,.^^ gieti^bving once aga Howsveri Walt tiisneyp 

:First sov") -sLeamB not to ba "WO 

aciance is to be r^storeij^v^ in the edhool 'curcic^unii ^ 

educators. eyer|fi^ a "strong base oi cbranuttK 

:,^:ity .aupporiS^ It won-:€^{hap5^p updasS^^^ ,\ 1 : , 



\^ ^ i;, Tha ^paSel ap^ras^es ^BUtf#^^%lD^iip^^y^^af; i^ ou^lintl^g 

■c : 1 t hfe.^ur^nt. pligh in the Unit^ States ^ thi panel will l 

«*'^^turii its attantiSn^tp sped^ bj^^dtng thai^-basa supip^t * , Sinfiej|r ' s 

^7 each "*bf 7 the 'p Me lis \ "'^=^ * 

^; on behalf of Bctpwae^ a m^or po^tion^of each ^^rsontS^ ^rasinta.t4piji will o-^oiy^ - 
describing how ^bes© various formsr?;^! v oufcteach operate* Amb^g tha typ^- of 
/outreach to be discussed are: (L) a jcoliaboration between a public univerBlty. 

arid. a. /county educatioh of £ice; (2) a wnivarsity-^based research center Itic/- ^ 
..science aducatibn; (3) a Coop^^rative for Science^ TeaiChing,, developed through , ^/^ 
A univeirsity Department fof Science Educations and' (4X the outr'each programs ofi. v • 



a State Department . of Public Instsifctoon* 
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/ . - . -Vi'.;- . RELATIONSHIPS' BE'H^fi^l A^STRAfcT REASONING, 
r .INSTRUCTION, AND ACHIEVE^IENT ON.A PHYSIOLOCj:^.^ JJNIT 



STUDIED liii^EIItH; GRADE BIOLOGY ■ • " ■• . . ■ •,•.- ■. > 

Eugerie Lv Chiappetta ^ ^ ^ _ _ _r:Cr ^: -^^ v 

Unlirarslty of Houston ^^^^^ v^ . . ^. . i - ; . 

Houston, ^Tektoa 77004 ^\ ' - } / ^v. - , ' ' 

Biology- Hpi^Vs^^subjecC matter presenti a unique problta, to'-instEu£t:i6nit 
planners. ^ The eoriceptual dif ^ vaT±BB(^afin3i^Bth^^ 
^' some app^ear to be rathyj;cQncrete othfrg apyy to be rather* atf^tyA^^ 

: V G physiolo^yv taught in fi^h^ school biology appemr^" to: 

j 'exist somewhere In batwaan thesfl tt^o axtrantfes. ^ Oha important question raia ted 
to teacfrlng-^blology at thi raasoning ability ;ia 

most ^ciosely related tOi^^aaming concaptsv associated wLth human diges tion * ^ ? ^ 

""'The Indap^driSt variables of the study A^are thraa typas of abstract - " 
^' -reasoning- coijstruette (logical-^thlnking, f Igural -reasonlngj^and verbat^easqnlng) — 
and an instructlonaL variable..yfa modi learning" strategy) ^ The 

dapancbnt variable was achia^eirtant of concepts ralatad to^hirfi^n .^gestion* 



^'/\-?One huindred arid lo^rty-^three subjects ^^rolled in tenth^grada biology ^ 
participated. -in--. the study* Abq^t one-half of the ^^students,.. were assigned 
traditional ins tructio mas tery" learning ins^puetienal 

/^^r .foCTiat. . Four biology- teachers we randomly assigned to We of f our ty^tment .j . 
^ groijpB- >3he tre^ lasted sik weeks and were centered jon human^'pliyil^^^ 

^ ^ _^ ^ t^.^C^^Z^A^ . ^^^^A'- ^ ^ 

The f inding^^^^ft^ tha?t tha four rpradictor' - i^ar^^bles accounted for a ■ 
^ algnifi^ftt Cp~< .OOlJ^^nortioh of tha varianca in achiavament* FiguiTal" reasoning 
^"'^appears Eo.have the st^sjigast relationship with human physiology cjp'ncepts taught 
at the tenth-i grade lewl. The modified mastery learning strategy instruction , 
ipptekrs^ -to have v$ry IfiStla effect pn improving achiev^mant* * A- ^ 



Session B-4 



THE EFFECT OF INSTRUCTION USING STUDENTS' PRIOR KNOWLEDGE ' 

ON CONCEPTUAL CHANGE 

M* G. Hawson 

' ... Uplvarsliy oi the Witwatersand 

/ ' - Johannesbiirg, 2001 South Africa 

One of the factors aff feting students' learning in science is their 
existing knowledge, prior to instruction. The students' p rior knuwledge 
provided an indication of the preconceptions and alternative conception's as 
well as concepts not yet ' possessed by the studant^.. This atudy is Coucerned 
primarily with the students' ^pre-- and alL^^rnatiJa couuepLions aad with an 
Instructional strategy to effect t^ouc^p^uai ch^ug^ t^um thab^ cunuap L i ^lia i 
scientific concepts. The conceptual change theories u^^d har^ augges L cun.i i i , 
under which alternative conceptions can be replaced by scleuLific cuucepts, 
preconceptions can be dl f f erentlat'ea and eslaborated^ auJ utiw conc^pta can ba 
Integrated with the existing concepts 

The 1 lis L 4 uc L 1 W4^4^ 1 sLL^L^^y aud u.^t^i l^J^ . - >. . i, i ^ 1 i. . , ^ * t i .i 
^tuUt^tiL pO^uldLlon, nainely^ black high st^huul ssuJ^ii^s 1 u SuuLi. Af . 1 a, M^iu^ 
their pt^eviuualy Id^iiLified priur kiiuwJ^dge (j.L * i u..^ a 1 L u i i 1 vts 

conceptions) and incorporating th.. principles for cuiiceptiiai change Tha 
concepts inVMlveJ were mass, v.^ikim^^ density, re Live dbnaliy, and i Le p,i»i 
tulate uatuia ui tiiatLet 

^ An exp^i. iiii^iiL^i i , . L = I . . J. I . . , . ,iai». ,1.. 

Specltsl InStrUCtltJii^l .^tr^Le^ y lUdLer.tils t% c^.Liui i wup ^^as Laughs Lii 

same concepts using a Lraditio.,al .LraLe^y a i m.^Lcii^l^ A p.e .nd puSL=ta 

was ^S^d Lo assays th^. cuiiCepLnal change Li.^L ccuLted 1. iti,. e ^ l 1 lu^ ii I ^ 1 anJ 

COUL rolX^toupS , The it^^ulLs stiijw J ^ al^.iiirl liiiLly 1^44^!^ 1 . l ,y V u n L in 

acquifeitrun uf a.lsuLitic. ^.^ir^iMLs , result uf Lh. 1 L i . ^ L 1 u4i ^ 1 

\ ' 
t 1 ^la l^h 1 ^h ^i^^ii^iLiy dualL iti. LuJ^itiL a, .J a 1 L 4^ i tid L i V u u L 1 ui> 
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INVESTIGATIONS OF MALE-FE^^E pIFFERINCES IN SCIENCE PERFORMANCE i 
, ' LEARNER CHA^CTERISTICS OR X EARNER EXPERIENCES?^ 

EllzabetJi K. Stage 

Marcla C. Linn ^ 
Steven Pulos 
Univarslty of California, Berkeley 
Berkeley, California 94720 

B^vfcrly Birne^ W^yuti W. W4l«.li 

The St^Le University of N^w Xi^kk Unlvssrslty of Ml luiei. . , t .4 

at SLony Bruuk Mi ..imapol ^ nlnuc^uLa 33=.^,. 
Scuiiy Brouk, New York 



pet £ a L laance have considered Itfa rn^r, char ac ler la l 1 a ^iid le^tiUu^ ex^ta i 1 > ..^ 
Science per f QnudLice infea^uL^^J considered in this synipusl.jn includt^ fornial 
reasoniug taska, prugr^m petslsLeiiue m^^^iiL^a^ and achis^vtiuit^aL itt^uia. Tli^ 
learner ctiarac Cak igt 1 cs that have b^en eKamln^d these r^s^jichei^ incL.i^ 
cognitive and affective iaclql^ ^a^h aa fluid ability and ccyst^lli^ei abl i 1 L 
field depfe^ndeiice / i iidepei.deiiuti (tUl)^ pr.cessit.g capdCiLy, apaLlal abliiCy, 
cuufldence^ and ^LLltudea. Tli^ iMM£iiiiifi S£M££iHiliE? tii^t liave ba 14 1 11 ^ e^^f i . i 
by these res^ar^hera liicludt^ 1 t rue 1 1 ona 1 experience's, a i^.. (i) iiuiubei 
and type uf couL^e^ Laken in cn^th aud scleiiusj (2) ttdi.,lu^ ex^^ Li^ to 

Biluiml^e Uidie tem^l^ dl t C ^ t cceS ^ aiid (i) eav 1 aii^iissnLa i axp^iletites sLeuaui 
from attitudes and eApectatlong oz tejcheiS and peers. 

Lli^ ^ ^ 1 ^ . . i i . I J. iM t ^ - ^. 1 4^ .1 . i , ,,t, ^ . I 1 . ^ i i 

Ad^, k ^ . enc . tu caiiy ^dulLii.,tjd ihici; pdl^tit. i^eiiiLs ar. sJuv. cit. lo... ^ , t,*jlc 

gists at a .^Cl . iIlc e .ucaL iuLi I i _, ^ ^rch nd de ve 1 uj^iiic. L C. uLtf 1 i^tu^ li . t 

Cm 1 1 dbu 1 tj L . d uii a . e 1 r ...a C hem a Ll ui .iild awieiiLlfi.. ttSti^ nlu i,i » 

adolescence, .-li uf th.^se researcheLs ..ill emphasize .ffecLive , d . tj r - i . 
^ i |>c± i r u £ .4. . . J I 1 1 j I /vj/ 1 , 1 44 iM J 1 f uiii . 1 u J 4 r r e t t^ii . ^ Aiiu l t. ^ k , i i i i ^- , > » i 
the f^ognltlve cor.elat.s assnciated with pi^y £ ormance ; ti,^ third ill .recent 

L 1 I S ,J f Si I I d i I, i ^ L .Ay u I ,J,t ,1 J 1 4 tid: 1 li^ ti. J 1 f ^ J i d 1 r r e. . ... M . ^ ..4 1 J 

^p«^t. 1 r 1 I . 



*. . . i . . J,., I > . i ci i , , . . 

L e 1 4l t W d I U , AtV p » f . , i U . 1 i.^ r 1 |, i ^ . M i ^ ! 1 1 J. L. . 1 1 i 

wi 1 1 I. I L i i ^ i u 1 ^ 



. * * * • I 1 s a ,1 ,i I 4, 

.*( i I f ^ ii J 1 t. d 1 £ 1 „ i 



i I. 



ERIC 



Session C=l Jl 

THE DIFTERENCES AMONG SCIENCE AND HUMANITIES MALES AND FEMALES 

= Dale R. Baker 

■ Rutgers University 
, , . ^ ,New B^runswick,. New Jersey 08903 , . 

The low [iLuiiber of womt*n in sel^iica \\ab b^coiue a majuL i^uu^.^l li ut scltiice 
e^o^aturs in Che last few years. Various programs have been aatabli^hed to 
intrease Lh^lr nunibetd by pruvidinp skills, informaLlun, and rdie mudeld, ihi^ 
concern has led to Che present study. ' 

^\iL i^^.f^^ is LO idt^iiLity t^cLuLs whlt^h wOuld dis^tl-iiiii^J'^ .UiuUjk^ s and t^ndlt^.. 

in the l.um^niLlea, biu l ugi cal j .^nd ph^^ii^^l scleut-ea. Tl.e ut psiLial 

ability, attitude Luward science, atid raLe uf ma turEi t i uii were ctiosji^ii uo^s^lLi 
disc r imi iia t i iig vaLiable^ becauae previuns »eat.^rch uii ae., dlfieieiice^. iiidlcate 
that males ate LesLLeL aL spaLial tasks Lh.iii feiual^^ (iiac^. -by eiiid Jdi. kilu, 1974; 
and uhat S|.^Li,l abfliLy Is a fa Lut ui ^licc^s lii ^cleiiCe (iall,.y, I97i; 
S i Siuaiik^vv^k 1 aiid Mt^Ku 1 gii . , i y / 1 ) tiwy a d 1 ii^ , uu^ l u. C ^/ i a I* 1 , L I 1 L . 

Luwat'd St.ifcLi,e Li.dii ^IlI^ vKwais^i,. aii » N%^Wi.sLiy ly/lj i^jvjt^ty, IdD/) l<j. 

uia L^.taLlwii ..CCt^tiiii^ L. tteiu (197,/ lij d dl^ClliiuaLli, ^Jtat^.^it^ili^Ll 
i n.livl diia 1 s linked tu Sidtidl ..blllLy 1 ii Li.aL early tuaLuriug lUalts l lua i 

h^ve puuter spaLial aL,lliLy Li.aii late uia urine lua 1 ^ aud feni.,Jies, 

tk k ^ . ^ 1 . , . . i i .. , i * ... 1 i ^. . . i , , i i . , 1.1 . , , 1 , 

..... ^iven tw..'Ed caci pal lestlnj^ KekviLe upat.iii tuiia Add.ti..,tii ufJiiJ 

CU41 »^ r II 1 ii^ lUa ) L ^ 3 1.- i u iiCti i b b 1 s ^ iitiiflbe L r |j t ^ v 1 , , iia a 1 . 1 V. e t £i i u.i a 

shuir L essa^ un Lf. i l fee 1 i U^s abu.i , ^Ur^u i Lig M e^L i li ai. i e . V. e w a ,j 1 1 , C I ^ . 
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for women In that a woman with good spatial ability but a negative attitude 
toward science yrxlV probably not enter the sciences^ Once women are in the * 
sciences it is not possible to distinguish them from men on the basis of 
Spatial ability* 
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COLLEGE PHYSICS. ACHIEVEMENT I DO FEMALES AND MALES DIFFER? 

; " David Van Harlingen 

Rutgers University 
> ' New Brunswick, New Jersey 08903 * 

Xn the last, decade, continued concern has been ^x^JL-eaa^d uv^l LU^ ^mAil 
parcencage of women ' pur'sui ng careers in the physical aciences. This study 
sought to determine whether woman, in geneLal , eiiLet an i iiL rgauc lul y phy^i^^ 
course with the same cognitive skills ^s men and whether differences fe^xist 
between thei sekss on pretests ^r in cuur^e p^r f unuance . 

course at an Eastern itate university, nos^ were sophom.reM wltli ^0% uC the 

students being female. Stiidenta cOa»pl4.Led a t^teL^sL baLLs£y d^^e^lng skllU 
in uiatheui^L Ics . l^glc, and spfatl^l uperaLl^n^. 

s^,.,ii.i rota* loLK Feiule^ wer.. ^^t^eiiur i. v ib^i skills H^l^ w^i^ 4 
dl f f e reiiC^s un uCii^.i tu^^sui 



ble. ^ given in Awm examin ul . dgi i t . uiotu ^,d ifimiila 



quesLl U3 (p OOl) "When ^^L..LeSt Ji£t..re.. S w.^l. ^unLL.ll d Lh^ i i l' t . l . n 

Wa^ 4edut.^d 4.0 4*. s^tluti^ (p 2 

^^j. ^ , t . 4 ^ i ... a 4 ^ 1 . ^ - i ndi . . . .1 I i * 

i, .fcd by d dticLy uf kills (K^ 33) .li.Ui i . w.u.uii^ u.^i^;^ un, i . 

a tun^ilO.. 4,ly of m^ihcm^Ll s skills (R- ^ 2u) rtm^ii^ ^ he e^kliU a 



. ,duce , 4ttuC C u se tft liiL^ i,nd uLat oa^^ i 1^ 



L 1 , i I (ill. 

i g a. u L i 1 
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'Vn college level ^ 



SEX DIFFERENCES 

GENERAL BIOLOGY 

Veronica Mondrlnos 
Rutgers Unlvarslty 
New Brunswick, New Jersey 08903 

It is wall known that woman are underreptttsented uu l»us l l^^vei^ and In 
most fields of science. By che mid 1970 *s the proportlun wuiaeu la. luust 
scientific fields had Juat climbed back to the levels of Lhe 1920*^ (^iiscue, 
1979), Expianatlun^ tor this situation are vatled and lucluJe ^a^ly ^ JucaLiOii^ 1 
biases that steer wouien away crom sciea^^e and nfM^ cuuises aiid the aUseiice ot 
role mijdeis in th^se courses (Joyce and Ut^ll, 1977; . the tact thai ^IlIs l^l.^ 
a dafininte cultural bias which acts to deemphasize aclence ha^ been frequently 
ducumented in the laat decade (Buttrun and Brown, lySO) . Il Is gepet^lly 
accepted tttat It Isn^t "girlish'- to like s*.lek4^e and petcwrm well la il 
(Buttrun and Browa, l9aU). Reseaicl. dealing with th^ ^^ifeh sv.huul le^l ^i,..^.^ 
that girls generally scora a^ well as Lhe bOys and Le^^r^JseuL unly a sli^Jitly 
smaller prfe>portlon in number than the boy^ la ...uat scleiice CLirse sZltiberg, 
1977). This howav«_r ,loe^ nut seeni to be ti.^ . a^e n the college L j^I wher^ 
th^ fe4M^ie# tt^pLe^eiii a p 4 upu t i ua^i te i y ^(Uaiici uwiub. t lii must = leuCc i^yuts 
Nwt Only ar^^ they luw 1m numbeta, they 1 a w / a 1 1 1 li low^t ^^ute^ £ind Llk^ 
^cl^nce^ early in their acadeiulc .^tsetS. 

...liuhwhile vO study si, .Lie ...day yf . ne p£..vltju^l hi i^i l i>a6,i i . » ,1 1 ^ii i,uu£ 
CO bts discunf 1 c m^d . 



1 ^ 3 U i h/UiUe lit i , 111 u ^ , ! 4 . i 1 / , 1 J 1 . ^ ^ . - U t iJ . ; 1 U I I . I I I) i 

pretests (SAT Biulo^^y)^ tha Pr up j s 1 1 i una 1 Logl isst ^Pil) ani a attiuude 

tu^L dui , lig LL^ rltal f w.t^ks wt L he sa,.u^t^i lli.li ^A, ^hn h hi \/^it,u, 

scores ware obt.ined ^riDi to ti.e (iOst tasking i,ich co..siaied oi a inpwlei 

p6^t L., ( dv a.s.. tid rlj..^>.., uL ill .,lul,,gw) ^j,d Ll,u i^auiu aLilt .1 I ^ I 

A qu a L 1 >> lid 1 i e; w j j 1 ^ u a d L v) J t . 1 us; L h t= nuait - e i f \ , r s £ hi ti s > i 
I* i enc^ t uki^i, J d L . L L 1 4 3 , ^ .1 u i a Li L .4.1 is .i 1 J ^ ^ 

■ . ^ L . .1 . 1 . i > . 1 . 1 as , . >i ^ . i 

> » ♦ i i ■ - A I \/ ^ . t» M 1 . . L i h ^ .. f hi. OUp 3 1 1 t i . . b I , , . ^ - 

Ji£t.lt:.L lht: .UJ.^j .1^., JU^. ..lAUptjl. uhigh^ M 1 ulj 

Pii p. feis i»J Lh a 1 t» ..u I 4 .... , h^ ^ . .., Lui I Lti ^ ill 

Lia^lti ual Li Li>^ xl I gi.ia L ^ L ^ u t^d 3i j Ji. ^1. 

1 U i. Imf- L ^ J 1 .1 41 v. ! . . . i ^ ^ * * , ^ I . ii t tf . 1 , .» ^ J t I t < ( i I > , . » 

ih pw L i I ^^mI , ^ ill a. Li.ui \ . , i ) j i.A , .4 ^ i. 

k u J 1 ^ d^ . 1 K ,1 i .1 4 Li tl.i u U,. =i 1 t ^ i . i . ■ M D ^ 
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The results indicate that although the femalas enter the course with 
poorer backgrounds (SAT Biology* SAT math) they catch up during the course of 
the year, and In some cases surpass the males. It could therefore be argued 
that the females have the competencies necessary for success in science but 
that they were not tapped in their previous exposures to science courses. 

REFERENCES 

Briscoe » Ann^ , "Sex and Science,^* Science ^^ 19 /y, i u 5 , o/u o?i 
1980, 3u- 206=209, 
kiLSJi-E> i977, 198. 917-91^. 
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.PERFORMANCE ASSESSbffiNT OF ELEMENTARY SCHOOL 
SCIENCE TEACHERS 

Dale Merkle 

Shlppenaburg State College 
Shippenaburgs Pennayl vaqta 1/25/ 

Tha major purpose of the project wa^ Co assess Lh^ t^uiupcLcsuciei^ whi^li 
have bean developed for the Teaching of Elenientary Science course by ob^ervlu^ 
recent graduates of the collage as they teach ^cleiice and Ly Interviewing tliem 
concerning their science teachiug. 

An instrument was develup^J LkJL lh^ i<^!^^h^k i^t^u^vi,,!, li, ^^^vii 

t^ncy arefik, ObservaLlunii were mads by cullegt^ and aciiOol dl^Lilci repi aeiiLat i 
The ratings were coded to allow analysis. The cajr i ^^1 a t i ou between Latlnga dune 
by differenL ubservers^ ranged Crom .40 (luwderiiLe) tu .78 ( ^uba t 1 1 a 1 ) , 

^iti ll^lna t,f aecondary „uurcea in ie^«=hi,4g a,,d (ffl) the ..bllit^ Lu ^^ iet.L 
and plan tiCtivlLi^a uf i us L r uti i i wi* Lh.^L leLlet.^ the eda ut ^tud^uL..H, the 
devs^ lopaisn t a 1 level of the studeiiL^. th^ de ve 1 Uj.aien » a 1 le el uf thes cj,.ufcspi 
conceptual scheme, .^nd the materlala and equipment available Lxami nation i 
methods to ^nh^nce d^l.veL^ 1 li the^e pet i o riu^nce 1^ Lu uudeLi^keii lu 

thi^ ac^de4..1c yeaL 

lite s A*4o 1 ^ .i .i,. . .i i ^ i . 1. » i . i . i . ... J. 1 ^ , i I L . i- j . » 4 1 . . 

. , 4 r ^ t 1 u Li f L . lU f t> Uic L o L u i n . s , . U ^/ l , 1 f L y p ^ l u ^ L u . I h d . . 1 * i , i , ; i 

<J fe^a C t ed t e f I. b ed I u t ^> . I" gi L e 1 u L I, . & L u i y ^ Muf i y l e s^. u^ w e g * \' ti is 1 <. . , . t 
p^Atiwlp^tillg. Lh^ p.liUgtly Lea., uii. sa ui^d La si l^i^k of uUfidt. ii^.t^ iti tiejl. 

pafLl^iiiafly by p^^iJu-.s fLUi^i ,heli s>^L.uui Jl^ I.iu4&3 

A 1 I . ... J i . . i , . 4 ._ I . . . . 1 i . , ^ L . ^^ . 1 , . . _ 1 » . . , 

a^^i.a L £ 411 JaL i ii L{i L luL i.>iew^ iUj. I lie Lad lili,^ i s l^^n 

clcSiUiiittJ! ^ .Jt.i./wij i ^ k . il i i. d by ally l^J^lit^ ^ t, aV^l .t* be 

sub J c L g w 1 4* t b t 
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THE PREDICTORS OF SCIENCE TEACHING PERFORWiNCE 




IN ELMINTARY SCHOOL TEACHERS 



Mildred R. Green 
Fordham University 
New Yorfe, New York 1002 3 

Resear<^hef^ in science teaching h^ve dernQnaxL^LEiJ ih^t ^t.i4^aL wLi^,,i^J 
Le^itihliis methoda have a punitive effect on learners. In addlLiuii, res^^i^^h 
in oth^r #r^as ot instruction indicate that the amuunt yr (^la^sbtu.^.., Liuie ihai 
ted.-tfhafs allocate to a given cuntent area is rfiated tw ^LudenL ^*.h * e v^iu. u l . 
Clearly, the quality of science education hingps on theae two a^eaa of teachi..,, 
parf Drinanca* The present study investigates prun^asiunal and muLlvatl^ual 
faQtors In teachers that are related to Lhelt choice uf L^dchiiig luethod du.i 
thair persistence iii teaching science 1,. Lhe tlemsuLai-y a^huul 
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A FACTOR ANALYTIC STITOY OF S^ONBARY SCIENCE TEACHER COffETENCIES 
WITHIN WHICH GROWTH IS PERCEIVED AS I>ffqRTANT BY SCIENCE TEACHERS, 
SUPERVISORS, AND TEACHER EDUCATORS ^ = 

H, Cfalg Sipe 

Bruce Tulloch i> ' 

T\m State UnlverslLy u£ 
New York at Albany 
Albany, New York 1222^ 

^klil lepattolres were opai.ant withing a national sample ..f science aducatOi^ 
as th^y aaaesaed the r«lativ» Importance of growLli wlthlii a ^^lecLe«J ^eL ut 
aclence teacher competencies for ultliu^L^ science Ceacii«r f eci 1 v^ne^y . li. 

the obJ^cLive y£ thl^ s>tudy tu IdeiiLlLy^ LhLu^i^ii f^wL^*L analysis, Lh.. 
underlying CunsLruCtd whit^h Wuuid add clatlL^ ^lid p^taliuuiiy Ly the iiUeLL. i ,1 

tlonshlpa c^xleting among th<^ sample's atLrlbutiun^ uf relativ/e luip.,r fe^ncet of 
growth In those compe tent. les to eff*^ci.ive science Lea. hiug. Ti,s 1 JssuC 1 f 1 , l i 
of those LacLor^ operant wlLiiiu the ^e^ic^^Lu^l te^pwuae dat.^ (jht^iued wuiild 

£^«..iiiL^L^ botli L he efforts i tie e^e^ V 1 4,_.e ..L I iis e i. \/ i e L ^t^iief ^ d > ^ \. a L 4 

and the science Leather ef f 4^ c L i veLi^ isse^rchsL A ^suuiii^iy objeCLlve of i* 

aLuJy Lu detcimliie LOI whlcii tflCL. iS LhaJte eai.,L..d c^^kiseiis ,a ^lld dl§,*gr eU 

£kmQUg ^cl^Li^v^ LedChers , SUper V i . 4 ^ . i^Lid teach^L ^dui^aiMr^, «^wiiue , iiiiig LhelL 
affective science teaching. Snch a deLetmlnaL Ipu would enable Lfie science 
educatioii couioiunlLy to betc^i toci.s iLa cftw4Ls l , d^^vciyp ptw^LajU Iti 
aclence e.iuc^tluii wl»lcii huld ^l^^l^, ^l. mks^ in i^n^ acL ia^ ,.puu liit^ i i* 

of ^cictiCe tedchi,,^ ill the hkiula 



=^ .. .... i 1 . I . , . . ^ . 

d .ij assess. iha/iftjr.Dr.n^iUie ^. l pi: ,., .u scl,ii . l. i 

f^jCilltated Che .level. ptueilL uf t I»e Sc i eii e Teacii . l Coiii^e t ni.^ Sul I 1 li^ i 
OieuL S«4Ls Lu 1 1 I le^s* lug tile 1 Li ^ L r UiUe li L Wids adiU 1 u .1 L e r c d L 

ua t i . . 1 I diUJ^Mh ^ . , U 3 . 1 tj 3 r a i e e L J tl b^ I & ^ L3ki ^ ^ I \/ I ^ diiil i ^ ' b 

tdut.£iLti*t , Rtic3^i^U3u .IdLa ^S Ldb»ilML J diid siikijai.. IciJ L O t li . t li i .ii^l^ijii 
euip 1 Oy 1 I I ^.uuipu L 4 pi t a i MACibB lb A . 1 n i L 1 £i i l ii s i v. t 1 l m4 I b «^ . 

V si 1 lie S V / f I b V. M i I ^ 1 Li L 1 u li liM L ^ 4 A ti L L b 4, » Ui a 1 i m i.t, i - 4 ^> t T u s I t L s » ' i fe= 

eiilta<^,£id a»id i.^L^Lt^d jL i^/,^,. f ll.. iiiE u.piii, Li i L a k i It, Cs'.i'.. 

U W C b 3 L L u L u li .1 Jl; . . , ^ t a p ii 1 -.i . 1 (4 b 1 i ^id tig 1 £J ^ i ^ u 1 £ t t. J , t Is ' 

t tie t i V/ r a I i ^ / ^ i y ^ .1 , , i ,1^^ i ti .1^ t . i ui , l 1 t tui a s 1 ( 1 w . . 

t^Mii » d i ^ ^ .i C w i J » t t ^ 1 ^ I 1 vMi Ci^ ill 1 .a I wdu L . 4 . it ^ .J i b 1 1 d I, ^ 1 

bat ^ e n lIj y Lfcej. .1 uf Lbfi a, 1 Ce lt:,4*jL Mii.i b at. f 1 tiu iu.ij.A, 

^Cifciii.fej y.vl ali^i^j ...i ., t ^1.. ^ t Mt ..i.l It. .,1*1, ! : ■:> 

Lkild t i , ^ . L t 1, t 4 i » . L ^ V. I. 4 4 , I. C £1 I . I 4 i - .. . I , L t 0 a . . i= i 1 4 1 L , . . 

C U ^. . i 4 . . J 1 . g £J r I ij , w i! L i . , 3 . / 1^ \. L . 1 ^ ^ .1 . I , . J i , iJ A 1 1 if ,i t 1 . . . i 

ff&MiwL t,JL uti L .tleiu ti^ uikliE.. . t^vMi^t^ii K. jI^j ui^i.L aiviU^ lli . 1 

^dlitl a t a Ui^ 4i i.4.11 I i i. .i J > ' I » w I? •= I ^ 1 ^l 1 1 .4 i ' J 1 itiji U I i, ii I M U f ^4 1' i f > 1 t 1 

L t i e ,ii f k/ 4 4^ £ f e V. I 1 ^ . ..1 » V. I ^ V i t I ». M 
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Of the eleven factors generated^ two factors associated demographic 
variables a^nd nine factors subsumed competency growth statements. The factor 
designations were found to correspond to the more global categories 
of comp4itencies specified a priori in earlier studies while being themsalves 
mor^. deseiip tive^ and precise* While consensus among the ^science, educator 
subsamples was established for the ralative importance of most factors to 
effective science ceachlng, there existed disagreement in their aLLri 
butlona of importance to growth in factors relacing to the instructional 
sphere of science teacher behaVl^or, Scifcnt.e te^chera ^mphaai^^.d giuwLti ii» 
the technical, geheyid instructional skills to a gieater degree chan su^.ar i^ut^^ 
and teacher educaturs, Che latter subsample a t l l i b^iL 1 lig uiure imt^ot taiii^e Lm 
growth in ttiose cbiup^ t Gncl whici. ptomute ^reatei 8cie,,tiriv, llL^iacy. 

FutLiiSl Le^e^Lch laLu ttiiS caklijei^ Uii .le J. 1 y 1 li^ tliesrits d i b |J a t L p e * « p t 1 u us > i A 

seem wt.il adui^i^d-. 
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Session C-3 % , 

ACT;VITIES of the NARST RESEAHCHjCOmiTTEE ' ' ' r - 

. , . j . ' \ .-J . ... 

, . Arthur L. White ' Claudia Douglas s 

. . The Ohio Stkte UnlversiLy Central Michigan Univt^t'sity 

Columbus, Ohio 43210 Mount Pleasaiitp Michigan 48859 

David J. Harmon Linda DeTur^ 

Kanawah Cuunty Schoul Kolllna College 

Charleston,. West Virginia l^jn Wi4ik^i. Park, Florida j^/a^^ 

This tf^ssiwu will be a i^^i^w ..c wu.i^. ...^ i a ...... , 

twt j-t-plicaLlon at separ^Le sitea thiUu^houL th^ country. Specific A..,^LLm i 

qut^^tions r«igardlu^ design, aampUag, uiea^ur^^meui , d^L^ cllfacLiuu. auJ d^t.. 
analy^ld will dl^t^u^^ed. Ihi^ s^^^iuti la ^ yd^n mC i U& dt^v^lup.u, ul ..^Liyiii^L, 
of Lha N^TA NAHai Res 
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Seasicin ' ^ j * 

ATtlTUDE bOEASUREMENT IN AN INNOVATIVE CURRICULUM 

* 

♦ * _ 

Peter E, Pezaro 

' ' '"\ The Ohio State Uruversit^ 

Colwnbus^ Ol^io 43210 

An Iniiuvatlve, geuchemlsLry curtiauium foi: hlgli actiuol ^.Ueuii^Lty 
students was introduced in Israel In 19 78. The unit waa one of a^x^rai uj. Liwual 
units designed to augmeut the Qhmnii&LLy pru^ranuue in an ^ttfempL LO^iiCLv^d^e Lhe 
relev^uce and applicative nature uf the chemistry b^mg taughL l ii the sutiujjl^. 

U\/^L 5UU ^ L I* J^,, 1 i3 parti i.lp«^L^J ii. Lh*^ L i ^ i k i^^llfci^ ./L k i,^ iMtli 51^, .i 

tl»^aiiL cognitive advances wece measari^d using obje^ tive and aiiOrc ariswa, ' 
maasuTtiment Instruments. Affective chaii^es w^ie ^isu measured la Ltie qu.i&i 
expe t 1 meti tsi 1 pre^-posst desigii. 

The ^ L l wt. L 1 w 1 L i Uiii^ .,1 i . . i * k lie ^ Ludy wt. . I {..^ . M,-, . , i i 1 1 1 

^.ui.ii Tiiret^ cQLjce^ w^te \i^..d. cti miSLry^ scien. lul ^^^uchu.iilb l ) 

Sev^iiL4^^i» acalwtf weie u..ed. Iti^ j^tci were aabjecL^d L.urn.:,uii factor 
and six factors were jediic^ i S^imamLiuii ui tlid ^^^alts iLhlu t.ach l^l 

enaLl^d Lh^ a33lg4Une»4t uf ^uiL^ible ^^uiisLtUCL whl ii in L.tii E ^ w 1 1 1 L a i * 

Int^ £ p L 1 u Li uf Lhe .I^L^» 

dldj ,4idecd, d i 1 f e reiiL i a L t;! beLW..an ill i li'i ^ u iit.^pL^» iviu.u , I si4i 

the In^ t * iime^n 1 5 J (2) .LudentS pLefsj ed geOul.iiui 1 , L i y u ^4 i^be.hi^Liy wH dil 

ma].^l. CUIIS t L UC t S J an l (3) «^tieUilsLLy *vas SCi^jLEid luiWeL tti^ii i ei4^i=£i Ui. lii-.St 

UmH^ L 1 ttik^ L ^ ft ^/.l. LtieMti L 3 \ ills, it t^an be, i^.^iii I Kid^d Lliiit this ^dt iulsLC^ 

Up L 1 Oil' ( and i y ^iii logy L ti*^ l op i i u a 1 A t i d u L L" i u , a i " ,m» 4 ^ . a ) has the 
^i^t siiL 4 J 1 t i pt i Jtiii ' eii L i I u i . I , L,dA .1 ijheral b I i 
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Session C-^ , ' ' 

THE ^ANALYSIS OF SCIeIce CURRICLrLUM POLICIES 

Science Council pf Canada 
...X'' p Qttawas Ontario Canada KIP 5m 

The research ''described Iti ch.ls pap^r formtt yaVL of a large^^t.dle Lliree- 
year study of Canadian science education being undertaken by t^e Science 
Council of Caiiada. Of particular concern here ar^ the pulley acatemeiiL^ 
"curriculuiu guide! iue^" establisn^d by P^wvlncial U^p^ttmenL^ uf EducdLl-.u 
which ap^city the naLut^ aud direction of th^ st^l^nce curilcuia in Cjati^Jla.. 
schools i ' The com^araciv^ analysis of sucli doi^uiuents la an impQi.tai»t part oi 
the Science Cuuncll of Canada ftudy. 

tjujectlve and systematic ^inalyi'ls t,e condu^.ted^ ttie mattfial^ aUi the 

^^^k^ uf Its deve. lupiu^ nL ^ dnaly^ls . ^lid ^ a i uat 1 uti neeJ Lu be cai. jCully Cu . v.^" 
tuali^-ed Tl_»i^ cuncep tu^ 1 i sa L i un , ^^j^eihesi wiLli a £i£iiu^WM*k l^l lIjg an.jlyul3 
^Liy such ut r i . > 1 uiu ^^ullt.i!5&^ fuLiii Lhe ^ieni£&ali4..bi^ ^LMducL., *jf the t e ^ear c.h 

rept^rted In the pap^r. 

1 1 , <^ 1 ^ ^ ^ i. ii ^. I u ' 1 . . 1 ^ L.. 1 y . i 1 1 ^es . ( .i i^yX - I Li I > ri L. ^ ! I 

i\ . L » 4. aft 1 Ku3 1 1 ( 1 ^ / b ) a 4J J , si 1 1. l 111 « t r ^ 4 d . n M\iub ; J t ^ J j and 

Ruasall (i9oO) , In hlch phllo^ :,phlc *1 analysis la used t:^ yla^ld theoret i 1 

i ^Spet. L 1 t I t.jui s^blt^b ^dicuomcii^ t l uai e dui.. a t 1 i* * t lA 1 i^La*. i:l*. ihuy le s y ^ L ^ i'uti i . 

ej^amlned. Il\ Lhl., Lcs^.tch^ LWu aialy ess ijf yht; ^ AcdpL al ^ 

used ^ ^ OUfi 1L^..1 lig ,L\ sjtlgliidl bUi hlLhtLL, u.^publlidled u l is. Ltie auLl.uL ..,.1 

the ^ih^L ^Kl^i 1 li^. ^iifeiiytsy . tit tt^at.tilii^ {^i^^ K^nuls.jt^ 1 0^/ ibt^ijii 

yield ss|i*ti£il J 1 3 L . tu= t iOn^ hi h enable Lhfi ^ UsLtUfc^fii.n uf a . . 1 ^ L 1 . 1 

fL^meWurk. jLLu^Lures Lfic ^ C * iJ im^^ w u t iS * . I ui i i ^ L l a L e J Li . 1 

sample ana 1 ya... s an i ihes 1 1 app i i abl i 1 L a^^ c J in t he 1 ight uf Lhl d u.,e 

Jb I i ^ I . ; . ^ ^ i' , i b .1 . . . I i I ,1 3 ... 

Chi . g .^u. J t i 1 _ i J L u 
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The purpose of this study was. to -ariplyze the procass.^of / currieuliim,, ' ' - 
development used in- the production of seleeted e~lementary3cien^^ ' 

help eatabltah the relationship/^ -a coheeptual^^Seh^nie fot currieulumS^ 

develppinent and actual pr^ticer Thei elt^ 

ajgi^btad for , anfeljrais^^ (fiSB)'^ individualized" ^ 

Saiiniea (IS) » , S^isnca----ATprocess]^Approach ^SAPA) and rSc±i|ticev^.Guifr±c^ J j:^ 
^]^g[pyeffiemt:/^^ The process ;Qf curtiitflL™^devalppment^:f o^ 

^ '^i.pjfograms-was^idetemln^ 

fkm . to i a ait» of thematic ' Statements produced>f f om. a theoretical rnddel = . 
Curriculum develdpment^ip ; . / - ^ , ^ ^ : v , 




; . These- statements were produ^^ad-'by a thorough anajyals pf Tyler- §."^(19495. 
eslc Principles ;df Curriculm^a^ His rationale f ofc' the^ boofc is 

%ased on .Che. asiuinptip .thare are four fundamental areas that must be 

iddreaaed .by anyone engaged In 'cur^ciilu^ planning . Thes0 areas include i 
(li;the fomulatipn of-ob the jpelection of laarhing expariencea; 

:(3>) the org anlgation of/learnin g eKperiences ; . and : (4 ) the eyalu atidn o f the. 
learning experiences, Tyler provided afta^ each selection a set pf .general 
procadures that should be followed^^^/ I^^^ ^. ™= 

work revealed .32 thematic areas for the process of curriculum developmeiit* . A 
panel of Judges attested to the validity of aach statement^ and the finaJ 
atatementa were^^ uaed" to analyse/ the documents wrltteni-by eadh curriculum 
prbgr^am. This analysis proyided da;ta th^t yenabl^d this/'researcher to^ profile 
the process of curriculum development for eaiCh project. ^ . - 



— ^lU. 1/^ Elementary , Science Study . ^ The development of ESS foilowe4 Tylet^s 
mo3el moat cloaely in organization* of learning axperlences,. the develop"- 
ment^of student probl^m^solvln^ and in ^ program avaluatldn. ESS was 

least il^a Tyler in asseesing. tha. needs of the local school grptip and the 

r ^ ^ ^ ■■ ■ ^ ^ ' ' \. 

' 2# Individualizad Science. The development of IS fiollowad Tyler^*s 
model moac^ closely in the devalopment of learning objective the organization 
of learning eicperiences, the development of student problem-solving sklLla 

;^ ^ * and positive attitudes in science^ and in student and program avaluatioii. IS 
was least like Tyler ia aaaeaalng the needs of the local school grd*up and the 

^^^™^ind±v±dua tudmnti,-^^-^--^^--^^'^^^-"'^^---^ 




- . , Sclence-"A Process Approach ^- The development of SAPA^^ 
Tyler's model most closely in ^the orga^zation of learnin^v ekperiances, the ■ 

pment of student probl^m-solvlng Skills, aha' In! student and program - v : ■ 
, uation,. SAPA'was leaat.. Uk^ Tyler^n . asaessing the rieeds' of the localV - " V 
school group anjl th^ individual student, in developing positive student " 
attitudes in, science, a^ in some ' of thC. processes related to the davalopment^^^^^ 
of learning objectives. ^ . . " - " _ . ■ . - _ ■ 

^' Science Curriculum Improvefaerit Study . The.. development SCIS \followed 
. followed Tyler's model ^most, closely in the development of learning objectives, ' 
the, organization of learnlni exaerlerices,. the development of student problem- 
solving skills' and, posltiv«:afititudes in' science, and in progrkhi evaluation. ' 
SCIS was least like Tyler- in assessing the needs . of .the "^ocal school group 
and the individual student.- - . ' 
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'r : Subsequent analysis and , comparisons among the projects and'Tylet's model 
have, provided several Insights into theuprocess tff curriculum development 
■utilized in the^producriiort of these programs. There is no establishid 
relationship between Tyler's model. and the actual ptffctlce of curriculum " 
■dayelopment for, these projects^ There was no commonality among the foir- , 
projects In curriculum plannijig. Soma of these diff,erences_might be dJe";to' _ 
.variation Iri" project goals, Ttodject' staffs", and "the documents avairablel Tf or " 
analysis. The' results of thikstudy also indicate that the field of fcutflcu- 
lum. development ils_;^ in Kuhrt's\^970y terms V pM^^ ' 
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''^'^^ OF THE ROLE OF PIAGETIAK MENTAL OPERATIONS ^^0:''!^^; ; 

;i^wiiPN.,MRra SCIENCE CONCEPT ATTMNlffiOT-,,i^^ 



FOR CONCRETE AND FORmi LEVEL SUBJECTS \ • - " ' X 

; . Gabriet Zlc^rm 

•'^ vV^^^--'^^^^^^^ : ^ University ;q£ y^^tiHurghCiJ 

\ Pittsburgh,; Pennsylvania 15260 

^ It has been established by icienee sducatiohraee^^ 
^improved learning ^efficiency ifi;dl£g§ rtn ti ^ 

science instruction; The; purppse of thli investigation t^as , to replicate a " ■ 
';.: ,dif farentiated learning modffl in order to determine the .role of Plage tlah j;^ 
: ~opera tlvi ty d£ Ss V in their .coneept: attairanent on a delayed task d^^lg^^'sfl to . / 

measure iearning*; 'j- / 

: : r The- sample of ; 135' nitith-^grade Ss was given ;a Piagetiari _ bat tery designed 
©r;:psstgning^ Ss^W^ 

The stage level "Sa wer matched^pr mismatcKed in recelvlhg units^ prepared ' 

for concrete or formai stag& Ss> The seashores units consisted of ^three lessons- 
of;. v^erbal materia week* \- V^^ ; ^ 

' . A twenty --item objective concept test was; administered; prior to and ' ^ 

- again immediately aftetj^ f^ same instrument wa# • 
usad-one"^weel^laterv -T^ Pi^getian task batteries 
emphasiilng figurai and verbal perceptional forms prior/ to the Instructional , 

- - aspec t-of — the-s tudy , - — ^ — — rr^^^^ — ^ ^-^^ - — " ; — ^ 

^ 1^^^ of variance that^grdups 

significant increases in their performance as a result of instruction given 

-on a dif fefentlated basis. However, there was *no significant effect of 
treatment differences ,aecorded to formal levsl Ssp i.e, , whether or not they, 
were gl^en units designed for either stage of Ss. , 

A linear df trending technique was used to isolate the cognitive veracity 
of Ss "performance /on the delayed objective, test. This dependent variable w^is 
used for its prediction of operations, defined In a Plagetlan model. It was 
found that particular operations were specific to the stage of development of ;; . 
->Ss and the mode of . instructional treatment administered to them, ■Y!:'- 

This investigation is a landmark in science education research in that it 
was designed for isolating that operativlty of Ss which Influences delayed ' 
memory performance on an objective concept test* The conclusion drawn from the 
Investigation is that regardless of jthe differentiated learning treatment modes 
offered SS| their structural mental operativity has a major role in the measure'- 
meht of delayed concept storage and retrieval. 
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I^^J -J^V- Session. D-1 ' ' - - ■ . h^ ''^': - : / . ; / !;:v„"-:, --; = /^[y ^ ' 

vX;^^^^^ A 'LINEAR.PAina MODEL^OF p PROSE RECALL 

^ * = / . , \ . - - , Helan M, Loughner ^ - , ^ - 

^:y'^'^r-^-^l- . . ..-C^^.V Ujilyereity of Pittsburgh / .r-^' ■ -* ; 

r^'''^'-^^:^:^ ' . . ; • Pittsburgh, ^JPenn^lvania is 26Q' ' - ' . ./jr. 

^ ^ v^^^v-^ - 0^ tha major problems Un eelena©- ed^e^tion reaearch is detarmining 
; the remerabrance students Kaye: of leetura forms bf science knowledge, ; It is * 
- ^ particularly difficult to measure verbal recalls » .such, as in prose preserited by 

''^^■'^studanTST^--^'"^^^^"^^ 

^ >. The: puTpbsa of this iwestigation wat ^ 

with linear, path^ like characteristics^^ It' was assumed that key words" Ss:. use 
N In writing their Mcail had ithese characteristics* ^ ; . . . 

_._^J_.Ji.LThe_eKp_e.rimen^^ Ssl(N^54)_Jto--,_ 

listen to j4 ^5 minute aiidio tape on the biochemical affects of nuclear radiation* ' 
Ss then wrota a 'recall and completed an objective test of 20 itemsr Ten minutes 
were allowed for each activity. The Ss then completed an unscheduled prose - 
- . "Recall bne week later*/ J ^ 

^ , ^^^^ _ The prose* recalls were analyzed for the words, most frequently used by , , / 
the^Ss; There were 1267 different words in the recall. The 13 words with 

: , ^highest, frequencies wMe tepted by identifying, an equal number (N^14) of words 

in tfie^ lexicQn t hat were . needed Ato^^cb mp lete , a_ path-anal yt ic mo de l of t hei, ' ^ . - 

^ Inmie&ate recall- ^ \ . ' v ^ ' P ' ; 

Facilitation in delayed remembrance due to psychometric intelligence wds 
for the words "breast, clotid* one*" The set of delayed recalls, due to perfdr- . 
^ . manee on the eariier objective teat , was ttie words r "burn, breast, genetic, 
measure^ mediurft, radiatiqtl^ two." " ^/ 

■ ^- ■ , ' \ . 

The LTM model was analysed for retroactive recovery, association learnings 
associatipn recall, and. forgettliii^ Twelve LTM model words ("bomb, die, exposure, 
kilihey, measure, ot^, people, radla'tiqri, suffer,, two, was,, week") were linearly;^ 
related ta the totil woridS-,Ss used in the irmne^ate recall. . Sixteen percent of > 
the variance in matched assbclatloh, delayed recall of words was explained by 
their use in the liranedlate recalls Be twee^^ and 9S percent 5f the variance in 
delayed recall words was. explained by the canonical of immediate prose recall 
. , words.y^ Signlf iqant predictions were made for the wordsi "appetite, breast, burn, 
cibud, effect, exposure, genetic, kidney loss, medium, particle, people, radia- 
tion, suffer, wejefc/" ^ V 
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V The linear effects of the^ imraedlatp,: retail lexicon were- temoved in order- 

td characterize an endogenous .path model for delayed; recall. It was found, that/' 
two-thirds of the linear operator effect., eig. slgnlf leant. .correlationi,, were 

iiot due .to the immediate prose racail vjordi. . - ' , - 



"Thaee ':results indicate a prose re,ca 11 mo'clet existed for remembering a . 

15 minute lecture on radiation effects. V It was qpncludad th^t the*'diodel r 

demonstrates the phenomena of , a facilitation of 
cognition* • ^ ^ " ' ^ ^ \ \ ^' ^ ^ 
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? - " THE DISGEIMIN^IMTY'^OF STUDENT "TRAITS A^D ' 

V» ".i* = ENERGY.^ OPINIONS TOR FINAt CHEMISTRY COURSE GRADES 

" J =^ V V ' Helen Loughnet. V: ; : ^ ; 

i.H . v^^^ d£ Pittsburgh ■ '1^-' ^ _^ ^ > 
' * Pittsburgh, Pennsylvania 15260 !_: ^^^^^ C ^^^^ i 

%as been, considerable raiearch' on the aiibjfect achievement of Ss, 
^but there no report of the role of words ueed to - express their opinion on. 

the energy^ situation .J^ The --purpose of this iweetiga tion was to com pare ,tfhe j/^ 
Trole^^ of opinions with that "of variables normally used in aehlevametit studies T 




-1 



' - The sample- of 54 chemistry students ^ 16.4 year^) wrote two 'Stace--^? t 
ments In December and again in the -month of Mayp on ithe opinion of thfe 'energy 
situation. The opinion variables were selected in' terms^ of the 25 most frequen- 
tly used -key. words. They;also completed an ^inventory of dogmatism^ an abstract 

"reasoning-test,- and an- Intelligenqa -ta^t. — The Ss maint^tfed- a~log of~hour@/w^ek 
spent in actijvitiesr reading newapapers^ working? studyirjg chemistry ^ overall 
studying, and ^leisure. They .completed preference forms for types 'of televiaion 
programs, radio music, .and subjects in high school.^ Finally, thfe SsJ completed 
a home environment Inventory. The eight sets'^fef trait variables and ^wo sets 
d£ opinion words were used in a discriminant analysis of the final chemistry 
course grade . - ^ ft . _ 



A stratified discriminant analysis was done to compare the role of the 
eight achievement trait sets with that, o^ w^rde used IriLproge- opinions tha 
energy situation. Eight analyses were^one far the discrimlniation ol the - 
final chemistry "grade (A,"^B,7C, D) of the.Ss. SiK^df the ^eight sits contained 
variables j/hich , significantly separated grade swarms. The non--slgnlf leant 
discriminacors were for the amount of time spent jsr week in studying and in 
leisure activities^ , ^The principal discriminator v^ t^as the dogmitlsm .of 

the Ss; 50 percent of the course grade cases were correctly classified by It^s ^ 
function. The. ne^t ^ttost discriminating -variable was the IQ of ^Ss (cgrrectly 
classl^fylng 46.3 percent). The major discriminators of the othe# variable sets 
were r CD the preference of taking physical educationr (2) llklng^ TV- variety 
shows; (3) listening to classical radio music; (4) the number of hours/week 
spent reading the newspaper | and (5) sibling rank. V 

The principal chemlstr^^ grade discriminator of the wlnt opinion 

statements was the word "coall". It correctly classified 41 percent of the 
chemistry grade cases. The principal spring opinion word, for the energy si Cu-- 
ation^was. "future • " Thp fjunctlon corteetly classified 43 perpent of the grade 
cases. ^ . " " f7 ■■ ' 
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; '7 . r ' An analysis was then ^one using the; priheipVl iiscf im^ ^ . - 

. ^.Qf'^each set with - the .number drawn. in^prop□ttiQn to the .number iii each-original " - 
" . v^s^t, X^tie beat discriminator^ in each the v two aMlysee .was the IQ* of Se. Ifiw ^. - J- 

• 'Ithe analysis: 'cjf trait varj^^blas and. winter energy ^V^^rda",' the word "eoal" was ; ^ ^":\ - - , 
/" / '^^ the seventh loader;* Vxhe ^an^^ > ' - 

: ' 76 percent o£\the course grade cases. The home e^^irorimant >^arldble' ^^sf^^^ 
-J -Tank) -was not. found in the canonical.^. The spring ^^pinion words ^"gasoline" "and . - - . 
/ Vfuture" were the sec^^^ ^ai^d- third ..best discriminators in the. second analysis.*' ' 

^^ ^The .trait variables of ' sibling rankj and py^ferehce/^f^or^p^^aical education failed V 
^ to enter itito tfie second^^analyais load; TK^re. wer^ 74 percent of the -cases^ / 
j^'^f -^orr^ctly .classified by t^e function^'of the canonical of inline independent « • \ 

r J ^gnittiatit ■ ; M 

^ ' / nWaiVf the^'^rds Si>^ti eKpresalng opinions . ^ s 

^ " ^ Si tu^iy^H a^e : ais0; ^gnif leant -^diserimlMtdr^ . 01 >a^.; an ^". 5. . ; _ 

a^l&Kiraatibri v^^^ Tfie f act thSt ;th^ i 

V- ^opinion wbr^ other^lyfaits of :S,s that / - 

L - LTthte on; fMoiej^fca 'achiw * 

/ ^: -w^'^^^r adme^ question of the gener^li^abiiity of this claith* The . 

■ vSB -^^ffi voluhc^i^^ f pr as .repres^tative of ; . A 

- ^ i^theiif ageTgrade THe- dif ferwi^e of word^ > _ 

significant dia^icltniri^ cfieraistty. grades indicates ^' tha^ ^ / V 

moderator variables, t^hete were different rolea of pplniorisiSp he id ;^ith regard 
T-^ t^Schievimafttf * ' this tiridirig cbuld be' cbnstt \'^[ / 

cons true tiye validity 'for the, role of bplhlona in Ss obtaining a final grade in 
a chemistry course, _^ ... ^ ' 1' 
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THE'dISCRIMTNABILITY OF MATHEMATICS AND SCIENCE 



- • ^ ACHIEVEMENT ^BY MUSIC INTERESTS AND PRACTICES 
QF VOCATIONAL ^EDUCA'^ION STUDENTS ' - 

G. W.-Mosef - . 



-\ . " Unlvewlty of Pittsburgh > 

, ^ ^ Pittsburgh, Panhsylvanla .15260 



V The purpose of ^hls^, study was, to .detarmine wh^ther^or riot the miisic/ 
Interfist and p^ractica^ Qf .^vocational/oecupatlonal Ss discriminated'^ for ph^ 
? mathematics^^ final course grades. ^ The investigation^^as prompted- - 

'-'^^^^^^rora ^th^^pauclty - o£-^re^earch^done^6n^the-rdie""5f -^aetth 

science "and mathematics achdevemant .^"^ . , ^ . : ^ - ^ 

i '-^ • * The- voluntears (N^79) for this study were enrolled in an occupational/* 
'^i Vocatibnal-educdtion feeder school program They completed a ten item inventory 
: ■ : of music interests and pra&tlcks 'designed far^scalad option. responses The Ss 
^ ( Mean age^l7^ 2 years) wer e al so administered an ab^jji^act i^easonln^ 
^ >:The dependent variables wera^ final course grades in non^academie scifenee=4nd^JlL^ 
: mathematics t ^ ^ ; - . ^ ^ ^ - " -- ' 

^ The musla preferenca '(classicalj rock, etc.) of Ss/,wa^ tlie principal 

discriminator of both mathematlca and science grades^^ Between 39 and 81 
f /> percent^ of -the cases Were correctly classified" for grade swarft membership ^ 
: - s ^ependlftg upon grade level groupings . (A plus Bi D^plus ad- an example) . ' - " 
f Seven of the 10 Inventory variables, entered into th^ dllscrlminant analyses. 
Significant discriminant canonical functions correctly^ classified from S3 tt5 
~T~, 84^excent"^fnthe gradl^iwarni membersHipe. D 1 sc riminibirity of science afrid 
. malhamatlcs course grades diff ered^ln terns of the actlveness of - music iilcerests - 
The form of music (tapeSj records , etc.*) collected was a significant dlserlmi^ 
natpr only in analyses of mathematics grades. On the other handp unique : 
dla.Crlmlriators of science grades wera music practices, such as type of l^stru^ 
^ ments Ss playad or the Ss singing praferlncaa. The abstract reasoni^ ability 
of Sa was the principal discriminator ^ when entered into ' the analyses with the 
music inventory variables. The raaionlng variabla Improved the correct 
. classification of grade memberships by up to 6.4 percentage points* 

^ The conclusion was that music interests and. practlcfes of non'^acadamlc* 
track Ss significantly discriminate for achievement in science and ma theTnatics. 
This dlscQvary indicates that further research should be done regarding tha role-^ 
of aesthetics in science and mathematics achiavamant. " 
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REPRESENTINS SUBSTANTiyEpTRUCTURE OF. DISCIlLiNES^' 



. ' University 'of Wisconsin, 'j-.'-- ' -.'..^ 

'•'.V-*':--. -■ . • , . . -jtedisoj?; Wiscon/lla'- 537D6. -j'^fS: . ^ y 

' In tlie early 3*^60 '.s Schwab (19429 -introduced the .idea that- disclpllues 

,were composed of- substantive and syntactic structures. He argued that educa- w 
tors ■ ought to ■ consi-aer the .,structuie of disclf j^nes in developing eiirrieuli so 
tha^, the content presented, to, .student's' wt^d i'bdtf'corf feet, coherent, and Somplete. 
HQweve^^inqe S^cjiwab;ln^^^^ ^l^aye 
Saen i^^^oratlons; ofthe .meaning :or that phrase.- Oni rea¥o"n SchC^T"' ^ 
reseprch'ib6s..not been -iextended.^ is "the lack of. prfe&e technique^ for df scribing - 
the structure- of.. d.lsciplines. ,Ifee*;purpose.„of this paper is to present techniques 
for describing chri^^^^ects ^of substanfive structures .and.. related. curriculuft- 
and research- impMcat^ns", " ' " . ' - 

V-: .. - ■ ^, 4" - ■ .■ ^ "'^^•s^ ... . 



,^=.L.---^.jahe_fl£stltechnique;.i — 
■ ^"b.f |antive structures'", usin& active scrSKar^l networks , (Norman and Rumelhart, 
-197SX.^^Actlve s^tuc^^^ Inydlve the use of predicates that specify-. 

Che relatlonsr that might^'xist among ":spme set .off j^once^ts . Predicates '. . " 
correspond clo»ely.,tjo yerti^', adjectlvesV and adverbs, and take a prescribed 
spt of. arguments that' arfe' usually nouns. Using a limited set of predicates 
stich as CHANGE and" CAUSE, it is possible to -descrlba the meanlng^af. substan- 
tlye , structures from disciplines as detailed networks of. propositi's, 




Sub stantive structures a lso c an bi'reprefrented by.; classifying the ^ ■- . 

concepts of a dlscipilne as > to the logical relatlinshlps among, thdtni Smith ' 
(1972) proposed a set- of classification schemes for' doing this ^called analytic " 
networks. An analytic network is a set of individual analytic concepts that 
have been abstracted from cQnceptual syscems to represent the logical feBtures 
of those systems. For eKaraple, thlvariablerval^ network can be 

■ cateforiae cojjpepts involving: the y^rfablisi °v«ilSbIe^alues ^ and measurement' 
procedures for describing physical objects. Talcen together a s'et o£ analytic 
networks can "be used describe major 

A third' way of describing substantive structures is to categorize 
propositions as to the epistemQlogidal WtureV Hempei: (1952, 1965) 'and Carnap 
(1966) have des.cribtd several t^pes of pMpositidns included In science descrlp- 
tl/ons, explanatlonsj'and predlctitfHsl* facts , hypotheses, empirical laws , 
th6oretical asstimRtlons, and bridge principles. The categories are based on the 
.types of concepts they 'Included (empirical or theoretical) and the ftlnction oi 
the proposition iri the disclpllnf . By categorizing propositions' in these, terms 
science, educators can better understand, the epistemologlc structute of th'e 
discipline. • ^ ' 
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^J.'Seiehee educators are obligated to davi^pp curricula that'^ara complata, 
eoherent,'' Snd correct. Throughout^ ^the process^ of identifying, selecting, and 
;' v r sequent content, the structurW of the discipllbe f rom which ';the ^cont^nt .r^^ . 
^ ' derly.es must be raaicitained* , The. above thraa ,approkch^S.t'Co daecrlblng -iiiWtmn- \ ^ 

tive^ structures ^canl Contribute to this process by ^iflj^eaaing^the precision - 
r with whlQh thji meaning the structures » logical ' rfii^ionshijs among concepts* -\y:^ 
and epistemcrloglc nature of propositiion can be descrlbeds,^ Similarly, in science - 
; J education * If esaarch Che s of dlscipllHas should .Be considered * 

I . The;, thrjie 'View atructurea ju$t_^4esc^ib^d shbuld b^^^use in any 

re^eaicH ^here science' content is a^ factor that "need! to be-dkf cribed,^ cbn-lrbl- 
i^edv or .iy sterna tlcally varied; - k ^ ' ^ 



Carpapy R:4 Philosophical' ^Foundation o ^f Phy side , ; , New Yotki Basle .Books, Indi . . 
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sophy of -^S-cj-ence . New York: The Free Press T 1965, ~ ~ 

rHempel~7G7-~Gr</4^ ^FuiHa^^ NChl^ ffgo^ 

Th^ Chicago Press/ 1952; n ' ^ - 7 . . . ~ - 
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^ ^ Freeman ; Pre^s J ' IMS * " - . v . 

Schwab, J* J. "The. Concept 'df the Structure of a: Diiclplinev" Educational 
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Smiths E, "Analytic Networks and Task Domains for aftPrlmary Grade Science 
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session D-2 



"YOUNG -ADULTS TRj/sf IN INlOMClTION ^SOURCES 
about' SCIENCE POLICY ISSUES ' - ^ - 



, ^ . . Alan M, Voelfeer ^ 
"Nprtha'rn Illinois University 
DaKalb^ Illinois 60115 



This; papar : develops, ^^^M predieting high aahpol and' college 

^snts teust" in^u-inf omafclon policy-issues* / ^he 



dkta were pMduced f f rom a national survey of over 4000 students,* "Factor^ \^ 
anaLyais^artd^o theii^index^dons true tlon_ techniques^Ere^used^tg^xons true t ^ . . . ..^J^ 
trust indices deaMng with people, agenciesi^and mjbdiaj^ v> associated 
with SQienc^ knowledge s iy^terestv/^ attitudes family and .school activities 
people and "polltics^; .personal and religious vaiu^j. school and, careei^ plans; 
and the perpon?' and the family ar^ employed In^ cr&s--tabulation ^and log^linear 
analysis to develop the-predictiye .model. ^' ^ ^ ^ 
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- ~ PREPARING AND USING -DATA" TABES" i^P MCHINE t^AH.E - . 

\, ' ^ ^'^-^.'jt^^USJlFLS GUIDES': A'NEt^ RESOURCE FOX 'SCIENCE EDUCAT ION 2RESE ARCH* \> -ii^ 

^ , _ , _ ^ James T, Robinson/ ^ , f 

' ^ Center "for Educational ^ 

' i\ , ^ \ Research and Evaluation, BSCS . ' l ^ 

, - . r - ' « • Bouldei; , Cblwad^ 80306 * ' ^ 

: i;ha: davalopment and usa^^^ procedurea (Glassv 1978) In . ~ 

^dWestig^at^i^g rasa 

of ax post facto analy^s, Howaver s . the limitations of using statietieal data 
for ax posr Jaoto analyses suggest the vslua of havingi^ifaaearch^^^ 
that contain raw data and docmnenting the data contained in these banks for 
use In subsaquent analyaes^r r . ^- \ ^ ^ " 

. ■ ^ ' ... ..." ■.. \ . . . » . i . . , ..V . .si • . ' . :.\ ^ .- •■■ . .. .^-i^^ . ^ . . = ... ^ •. . . . . ' " ■ ^ 

This_ paper raports . the p^r ep ara tion of / ^ da tautapB: and users guide The^ 



tape contains about 700 cases with nearly two thousand variahles collected 
over . a three^year period as part ,*of a curriculum evaluation^ study. v The 
student- group is; the. eleven^ to fourtaan^yaar:bld; population that participated 
in the field test of the BSCS Huqtan Sciences Program. : , 

^ Data tapes are a coraaon research/ resource in the social and natural 
feiences, but hava had limited use in science education raaaarch. P^reparation 
of tapes and users guides so rihat they 'can be transferred mnong the various 
computer systems requires those making tapes to follow certain procedures. 
Wi^hou^tr^Ctent i^^to~^kel^^pro 

can be costly. - - — — - ___ __ „ 

: utfers of tapes will find -that the types of ,data that can be provided 
incinde .compatstiva datas. and original data for master's degree and doctoral ^ 
research, aa well a^ a rich source for various t^#s of profess iotial investl-^ 
gat 16ns. , ^ . ^ 

The next deqadf ^should see a large Increase in the availability of data 
that can be . shared among^investJgators for enriching the g^^lity of usfits and 
producers of these r^aarch tools. 4. ^ \ , 
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. - " NARS^I:,-,' ERIC/SMEAC; 
REVIEW .:pF ,BlE.SEARCH^^ 
■ IN : SCIMCE EDUCATION - " 1 9 73 
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^ This report will review and iiimniarlge the^ reiearch In acianca vkdueatibti 
as report^ in tha literature In 1979. The review organized^ a search 

= f ©r7-an-order- of— ^ideas s ^^a Beareh„f or Irelay^^^^ in the a<iAnc:ev i . 

i learning;: conteKtvnf^Wi 

nurture sclent if ia literacy, ; . ^I'^'^Trv^^j^^l'^v^^iX:^^ 

-r^[ : T^ of: the sclencazlearnlng/^envlromnent' sa ^bpidt ^ree^^ ' ?v 

.dompdnentSv ' There Is the pereonal interaction among teacher and stadenGSi 
this interaction is ' yStt of an instructional Interaction that IncUudea - 
both the content and the methodologies tiaed* Surrounding these inte|ractlohS 
. are the expeg tat ions of school^ as they reflect what Society in gene^l ^ 
Expects these institutioni to accdxajpliih. - ' . 

— - ; ' ' - - . ^ ■ -- - "- .. - " - - ^-^^-^"^^1^ 

This report, ;then5 will eKamine the use of reieareh. to understand^ \^^; 
the~Solence. learning context by considering the order of Ideas in reae^rdh J 
in acienca education and the research strategies used to find science ,V 
education- s order of ideas. The revltew is organiEed to. include! Searching 
the Science tejtEnirtg CpnteKt* of the Elemantary Sahool Studeriti Searching . ^ 
the Science Learning Cbntekt of the Emerging Adolescent | Searching the \ ^ 
Science Learning Contekt of the Adolescenti Searching the Science Learning 
Contei^t of the Undergraduate Collegian = Searching the Context of the ^ 
Science Teacher; Measurement Instruments, for Research in Seience Educationi 
and. Looking Bacta^ard to Look Foorard* The research within eaeh of the 
contaxta described is examined as it focuses on the student fl+ters the 
teacher filter ^ the instruction filter, or, their interaction 
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THE SELECTIVE FACILITATIVE EFFECTS OF 
CONCRETE ORGANIZERS AND ABST^CT ORGANIZERS 

ON Targeted achieve^olnt groups' leahming 

Edward E, Junes 
Mi ami U n i V e r a i L y 
Oxford, Ohio 45ujo 

'Ra C. na d a a lid i^^^^^£^ * 

Accord llig Lu SUb^uui^.iiw.. i L.^Kj L y ^li k i I \f ^ . , i ~ . , li. ..,'1 

highly incluriiy^ atid iei^Llvely sS^ble .wuc&pLa ( ii^ubel l.^bU) iit^-^^/ lv.*i n. 

Ing OCt;urs , it is pCwC^a^ed dild ^^Leguii^ed ULid^= L aKisLla^^ ^uiiL_.|.4s l,*iL I. c tia 

Stable in the nu iid ut t Itseiiiicir. It ^ub^..mpjL i uti iheuiy ca., tie bhuwtj lu 

4 ^ 1 w 1 . . y fti ^ L 1 i = . 4 4 1 I . J ,1 1 . i . . 1! ..1 

t. Ats^ atld Cl a ^Oii , 1975). Ti u . pu^^^j ^ lild. jj k i. : e . t 4. L 1; we a ^ i it.. ; . 

k 1 Wf dti t ^ 1 ... I ,4V Ik .1 ... . ^ . i . , . J , . ^d > 4 > I I t . 

content woul i f ,ciiitute 1 arniug fo. btuJant.. sL.CKing 
i ^ ^ » 1 i i , 4 1 

below til© fou. cti a Canine o., the s iei,^ ueul i ... thy .s.^i 
but fail kU v^^iiii^L^ i aL,,ii4^ r.,i tji...ii ^ c*. ..i 

abova th^^ siKth Btinin^. 

. 1 , . i . , . . 

.1 41^ iia 1 r ill i U ' ! I . . P J> i 1 > . . i . , . . . . 1 y ! t , , 

I 1. d . li cc; , L t ,b £1 L lie t ^ s u . t i > » t 1 i ^ ^= i ) lH , L J. I i, . 

L h a 1 . ^ L L £1 . . 1 \/ J 1 J ^ ' i i = ^ ( A A t ) ) . h ^ > 1 i , i . » i u 1 = I w . , p 1 L . 1 i 

cuti L 45 I t; an :i ^^.1 ^ i 1 d . 1. ^ . ii. 1 t . i yd .^d . > i a I, i = i ( i U ) I., , . ! i , . 

1 vcid £4 ^> j^ i I i 1 I , .. ( i ) 

4 1 . 1^ ... 

^ J f . V .11 

I f 

i. ii>gy , , ^ , , m U 

fc. 1 aa^ifld i 5^ a ,UL ttMi . ia... , . . i I 1 1 I I li . i i I 1 

Coll uwe d b an uii .1 , , t, 4 i . ^ 1 i i i ^ , i t ' i , 



ERIC 



Results and Conclusions 

A one-way ANOVA applied to the exam scores of higher ability Ss 
indicated significant differences at the *001 level of confidence* A 
Scheffe' test of group coraparisons indicated that the AAO group scored 
significantly higher than either the CAO or the PI groups (p < .01). The CAO 
group scores were not signiflcanly different ftom the Pt group scoria. 

A one way ANOVA applied lu the c^am ^^i^jl^a of Iwwcil aUilliy iiidi^^L 
significant differences at the .Oi les/el of confidence. A Scheffe' t^at of 
group comparlsun^ fndictitea that tii^ CAP group scored ^ i i f 1 cantl >^ hi^hwc 
than either the AAO or the l groups (p - -05). The AAO gtuup scor..a were 

i\o4, ^igtii £ i ^^uL 1 y dlfttfrenL t i uui the PI giOUp ^^.^L&L^ ALlllLy levtil l,y Ilk. 

menk interaatioa effects ^.i^geau tti^t .^dv^nci^ orgaui^v^.is may facilluatlv^ 
only fof" a re^lativaly iicitLUwly defint^d cullecLion of leatnet^s if ddv^iicte 
orgaiii^eLS are' to aid the aubsumption ..^f new material. It uiay liisl 
nacesaary i^i i he»4i Lm .^wiuuLui to the t e^.a l .ines^ ^nd iji. . 1 ^i^s t 1 abilii^ 
th^ learnt^r s . 



i n^ lUl Wtlb L h .1 ill " tMiTiial ,^(1 ;»i tdl * 

il. 267 ? . = 

Rec £iLL.i u J ^ I loii fui t'u£ . uttu it-ii ih*^ d on ^li Aii iy..I A j . 

Htsvlew h Jti.. . 1 .Mi . 1 ResM.j,..h i ^ / !J A^, 0^./ 
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THE= EFFECTS OF DEGREE OF CONCEPT RELATEDNESS OF INSTRUCTION 
AND LOCUS OF CONTROL ORIENTATION ON THE MEANINGFUL LEARNING 
ACHIEVEMENT OR HIGH SCHOOL BIOLOGY STUDENTS * 

Jacqueline bli^iii^ 
Bait re , Mac y 1 mid 21 m 



liuk^fiEi at ne-w idt^ds Lu cKisLiiig ^uiM^^yi^ and i 1 lic i p .1 ^ a in a 1 ear ner ' 4* , 
knuwled^e ^tt 

Oil Lhe reid 1 1 wissii 1 t^uLw^eu new id....a3 and I . b i 1 pti, d Idu.^ sjluiuld esnhant 

me^ningfuL learning. Few Au^u i ian - r^la t^d studlea lmv^ a.idredsed the 
irtc^didtla^ ^ffecL^ of iiidlvidu^I d4t£^j.0nce ^/ ^ . 1 a L 1 ^ ^ . . . ^ 1 i l uc L I ^ Mdl sequ^u 
deaignad^iu eniiau..^ ih^eaii 1 ii^ f u I l^aLiiiii^ i .jC iiittul ur i c^ntaL i . Lhe 

^KLtitlL to wl,li^tl i tid 1 \/ 1 dua i 3 LiiaL l ^ i . , I i . . t= i m Id ^ l 1 i i ^ ^ 1 1 1 .itr.,u ljL^ 

luck^ wr powerful uLh^t.^^ i ^ Val iabie ..tiit:ti ui^y Ia .k/^ impoiLaiii ^hwoi Is^ai 
etreC4& Ind 1 Vld., a 1 4J wltu . . liiLtitiijl iu^.ua t iiLlUl w I 1 ^ 1 1 L a L , , . 1 1 iiiav. l\s)L 

L^^y^nd . sps._-iri*. .ALim,.jl li^itiilu^ ... .^adlly ,a sub jet. lib an 

ssALeLiiji ir ..It /I i/L 1 iiLaLlwii Liii^ J .^^e mT tbi^ ^L»id 

rtliy i liL £ . dt; L i w.. tijEu^a. wbi.di b^ k tin I b L w ^ i » d i^a k.kjlx 

lieS^ of dl\ i iid L . ui. L i Oli . 1 sdq.eilC, £i,,d i u v. u s ut •..wilt ui ulI ii L .Li,^ 
by ui . d li i u ^ t i 1 &i ti I I i 1 I i ^ L . 4J L UCQL 
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b 1 1 ^ y . J J L e vl i i 1 -1 t- I ' . L 1 , / 1 , ^ i L t ^ J .11 i 1 I 4J . w 
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Subjects who felt that their lives were controlled by excernal forces 
seemed to have been more responsive to the external learning cues present in 
the experimental instructional sequence than subjects who were confident chat 
their own actions determined academic success. The fade that the interaction 
effect was not present with post^test scores may reflect Initial learning 
shock effects pr^cipit^te^d by recent expusAa Lu lu^uy n^w Idea^, The ai.x 
weak time period between completion yf ins&Tuctiunal mAteriala ^ud admini^. 
tration of tha retttntiuu td^t wuuld h^v^ reduced this l\ediuin^ sliu.k etf^cL 
withuuL fitfecLlug m^^ii 1 ag t u 1 i y learuvd ^uiicepta. Extetiiklly urit^uted feuial^., 
may have b^eu muru re^spon^ive lu exLei,*cil l^diuii.g cues itmn e h L « u iiti i i y ^ii^u 
tted male^ bet^^vi^e sue i d 1 i t i d 1 f t e i c s b0L\/eeu Llj^ ^..Ac^^i turtl.^i 

i UV^3 L lg£iL lun& ah.,ul i be Lu ^ i j t i f y LUla ^u^^aatl.-ii 
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./ .NONPARAMETRIC STATISTICAL 
TECHNIQUES FOR SCIENCE EDUCATORS 

Robert U , Sherwuud 
New York UuivefalLy 
Nev/ York, New York luuuj 



Many tiiuaa iuquir; raaulLb Ili Lhe cuiiecCiMn o£ d^L^ Lhat du iiuL mu^ t thi 

Ill Burv^y, ^LLlLudlu^l, ^nd Interview ^Ludied. 

\ 

1 l,^ M^. ^ U.ll v i i i t L ^IMl I t , , i. i. 1 .^. .^ i . . i ^^jg' • ^ i i ... 

C; i u^j £i i I ^ a L ,aut; L t i u L hij i »i Uti y \ k , tf ^ ktU)\I k ^ , ^ l< ^ L ,1 ^ li . ^= . ANU\/ A tiii .1 

U 1 1 Wlij La jl^... ^cid £i W4=li d& I L 1 /HS tiikd L w. 
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TRENDS WITH RESPECT TO SCIENCE TEACHER EDUCATION, 
FACULTY, AND PROGRAMS 



John E , Petllck 
The tJnl 

low^ City, Iowa ^2242 



L<.. » t i-ii leld , Minnesota 



iuLLegvillfe. Virginia ^zyu 



lii a. iencfi Teacher Educatiua in lL^ u S du. iii^ Lhc? Li. . lu. jJ, ^ ( 1 -JgU JU) 

will be re^.urted. qaedtionnfii f nav^ Dvi^n dlitilb\ii^d l i i Itis l 1 l , . l i un^ uf 

higher mJuw^LIoh, ^11 Lbus^ wlLh kiU'W.i pt^j,£iLut^iy |4,^i^ui^ 1^ ,xijLa^*ed 

1 il it L lie i u f *j » 111^ L i 4 4 lice de d l * > i ^ tj.,- ^ a i 1 s t> i i^a 1 S ik^f L a Va 1 i a ti 1 



i.^-.-, 1.6b, 19 70, 1^75. dud ,ya() I\ ^ lat.^t.i Li. ^ tJ U^h . p Ej L il 1 ; i L 
extensive ^.tudles t.f the sea. as ot s lenci i.iCai ion which w^r>j j gm -Li i^J? Ui 
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FOLLOW UP^OF THE NSF SCATUS STUDY OF GRADUATE CENTERS 
OF SCIENCE EDUCATION lU THE UNITED STATES, 1960=80 

Edward L. Pizriui 
RoberL £. Yag€"v 
The pnivet^ity of iuv^^ 
luw^ ClLy, lowd d2242 

w 1 ^wii .> ! I'^partmani of PudIIc . .. « , 



ye^i . i J 1 ti £ oru. t 1 ^. . / . . . 1 1 1 . » ^ liuuitj^^ l s v t f ^. i 1 t i ii^ i ^.^ xi I m a i v M» i i 
bL^L 4i4 1 . I ti4^ L vy 11 L y y a i. i* , t h a p , v 1 ^ms s ^ 4 i ^ 43 a i ^ li a 1 a^j v ^ i ^ * - ^/ ^ ii 

parsou, tne duCMtvfarial pieparatlo,, cf each persoo, and l he asdigas^j p^spDn 

Iti dcj^^aiLiii^ML at^ icltig tabula* aiuJ jC^siy^tij 

,1,, .ll^^ il. bt= . ,tii.y i 1 . i , i ! , i> . ..1 i i . i , i 1 J 

. t La L ..... i ^ J 4: Iti^J ^ ^ if»c;M k d , 13 Li . \* ji ^ i ^ 1. 1. L 1 .1 L ^ ^ i ' ^ i , 1 j i ; i ^ ■ 

it;p^ 4 I .M £ . 1 is . a IhC,, iiiull.ti i i i^iqViJa ,.i Sii. 1> l { 4 
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CHARACTERISTICS OF 168 FACULTY METERS AT 35 MAJOR 
GRADUATE CENTERS FOR SCIENCE EDUCATION 

Robart E, Yag^L 
Xtie UnlveCblty uf luua 
Towm City. lowa 5224^ 

C^dar Rapids, luwa i>2^0i 

C^ £ 1 1 L U4i 1 1 

.....i.tield^ Mi uesoLa 



* » / ^ . i . . . 1 : , , , . , 1 . . . . , . 1 .4 

' ' ^ ' d LiK i t . i ,1, t L f 1 V U {gid j ij 4 L i £i . 4i 1. Ul^ L. i , . . i , .1 ,1 

reveals th^t L tits .6 Ltiiiy fiv. ^.d^.L^Ls eiii^jiuy a tnuidtad ..ru aiKl.y. ghl . sii. J 

b^vk^l .. l3 1 tl^ , ti t J I i , J jdt:,M 1 C r441lK . p I ,^ t y 1, i ,i 4i ^ . i li w 1 \/ i^a, ^ it t , 

scholarly pc ductiv,ty Ii rup^e^encs die ne u phaae of t.^, studies rep.aM. 

lii lilt- Meiiei.il u... 1 :JbJ AH.il ui, ^^Li.i..^ i ij , .1 
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AN ANALYSIS OF THE RELATIONSHIP OF STUDENTS' SELF CONCEPTS 
IN SCIENCE AND THEIR SCIENCE ACHIEVEMENT, MENTAL ABILIl^Y, 

AND GENDER 

Burt A. Seilat-3 
Iwu^w^nd^ ^eiiiuL High 
Tonawandaj New York 14150 

i 'J / O f » he ,cldLluii hi^ b I tseu ailiJe.Ls suit in^.c^Ls lu a ii.^i»*.t; mi Ix^ i l 

sclen e achievement, m..ntai ability, an i gender. The^^ r., laL iunsia psi .^r^ 

ill the: L hcut €i^L i u£i 1 wilLiti^d u£ M^isluw (1^54), Lh*^ •..llcut ^ ci u L e l 4^ J L i mju UL^tk ut 
Ru^eCri (1951), ciud In Lhe pi.eu> -lu^ ii^ 1 y l.«..uibs aiid ^liy^^ (1959/. 

J ^ .1 , , , t 1 I t. t .1 , i L » 3 I » , , , t t» . . 1 , , e \/ i . . , L L , i . , , i , . , ,1 

i . J, J L li . 3 L £sd Lli , L the i e; t^UU . d t ^ , I i ^/ 1 L 1 u . L WtiE= I , J : ^. i I 

^;tJiiL 6^ L in 3 t ^ nc ^ Mild gi J . ii i , . r a . h i \/ , I L 1 u 43 I e; . c u iul i I i 1 i ..il. il 1 

lliLl^a. IL ud^ taiLuSt yJ^Lijl.lui thdL^^Lil sidi^ . > I ^ ^ ^ i 1 . jm. ^ L ^ . n - i =^ i 

be y^^iliu ly tsi^.ud to Ultima Ut^d Ujt. 1. , V t.. ISC ii t 1 ii i b*^** iiiu»iL .1 i 1. i 1 1 I ^ 

partial led JUL. a.ldiLion, m^ley w^td hyp Lh. ai^ed L h^v. lil^iie. s*^ 1 £ 



J, .1.1 A. high Bce\<jul iocMLeid I ii Jii UiT.jii . . il : . N..,. . U it^ 

gdncept^rf in ienci. ienca j(.til^\ ^ir\^ l m » ui,,.i i^y l1, ^ ud..i»i i ^^Pi 

Gr^dfc Fl.^dl tiVMiiiluaii .11 I i\ hi. L^i^y. Ihu .fca.,.:it^ M j 1. iu .jt^lllL, 3£^d ^ 

th^ la- hfetu K^ii ^^i-iitjl Liiit^ l^^i A.iv i^C^d J b r^^i'. ' ^- ■ 

abL .liied f roin 1 dant:^ i^olddx:^ aid a LiidLiU$. 41. ^ 1 tj, ^ *\ 

A '^^iM 1 ^ M. 1 ^ 4. t 1 , 1 1 , I I L * . 1,1, 

^ ' * 4j ^ J^ *^ J L bo . » , J . 1 ^Ui I h , , * ,4 , i . . , 1 i . i , 1 . , i . . I 

3 L . 1 d ^ , i L . £j I r , p I =i 1 ^1 * , , I . t t 44^1 ii . .1 , i . i 1 . 1 ^ a , , \ \ . , I 

1 i i L y .1 ^ . M hi b , . A a u. ^ i . 1 . I , . .... b£ i ^ i . , , I . , . 1 .1 ] , 

self , i , , ^ . 1 V. u u J L M c J. 1: . d i ,! L i. \' J 1 .i i i 1!. L i i t . 1 , . . I, i 

ftient uiid i!!^ 1 i .a. 1 1 1 , t/siL i n i £ i . .i u L .ud f..^ i c 1 j. u ) » 1, i i 1 

i 1 u I . . ..i ^ t ^.^ , ^ L 1 : .Mi J. * 1 il 1 , fi.l i 1 , U j ' i . . i I . . . I 

li ^ |, . 11 ^ i 1 I .i I 1 .J i i [, i I L ^ ^ t I i.i 1 ' . I . I I , , ... , 1 I I , . 

"d 1 £ 1 4 u , t 1 .4 , a \,tk ..... 1 ^ . . . L i i i i / n I 1 . 1 1 1 / ...1 . . .1 , 



. I i u I I, , 1 ...... I 



I I. 



1 



InCo^the self. The person with a posiclve self concept in science can ent^r 
the science classroom expecting to ;be successful, and, therefore, act in ways 
that will bring about success* The individual expecting failure will have a 
limited number lof ai t^srna t i vea lo chdose from in a probleinatle slLuaLlun, 

REFERENCES 
1^ Row, i959. " 

uL4.au,' K and a "Kel diL iua^l. i U.. 4.-. ... i I. ..,L^ ' .>^it - .. i,, 

Scien^iics and Ih^ir ■jcit.tice AuliieVeiueiu , Mei^Lai AbiliLy .nd b udui 
yQurnal of Resa^r^h In Science TMhLiiiM^ 1976^ 15 (6). 52/ 533. 
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SEX-HOLi STEREOTYPES, INTEREST IN SCIENCE, AND 
RESPONSES UF SiKlH-URAl)tKS TO bcatNiibT^j/ 
TECHNOL0U15Ti ON T,V,^b "i 2 1 CUNtACT" 

New York Unlv^kslLy 
w u ^li 1 u_ dn ^jquait. New Yutk i.MM*/ 

Lihiidreu^ tsSp^cidlly girls. Lu iiUilSteleuiyjJiC vi^-.a isd biwciJ>.> .^jli us 
Jlii^ liiL^i^at ill st.i-^iU_4i la a -i.eaiis m£ f ami 1 i L 1 I M^. .=1411 i ii \/ u 1 1 L li^^iii w 1 L I 

aeiles, ''3-2 1 v.DliLti.., L " . i. ^^.JuaSfa L iiAa ue... d by ^>iu\/ldlM^ 1 , 1 43 ilii u lu^a 

aJf Ui^l c .siid t 1^ . uda 1 s of 3^ i ^ii L i .. L a ^. . J . e h , i . 1 > ^ 1 La ^ T .. i 1 . ^ b w 

etljuy L. el^ s^^laMLitlyi iiiv^>lv£i lliw ste t 1 ^= . ^ Ut. 1 o ^ t e i» t 41, t : 1. ^. I L h c 

i.^ 4 1 . i,i t Lhe sli.^w by A^L . jbiti^ ud d,^UU.i4iyli ^li^ti ' " ' i' 

^rii4^i^i^a 

1 1 4 . . » - ! ^ , 

.. i . . e / 1 e hiuj 1 J, 4 ^> i 4 aui a . i 1 .t »: l j ii ^ i . . it k li i i i , & i . ■ . « . , t . : , 

lUid 4 e 1 y 1 . i b .11 ^ 1 a t Ij ^ 1 . dti t s 1 ^ w d I li = t d , T bu i t' 1^1 ; s 1 ,i t s i w , i. 

^di^h uf Lii^ 4 3 Is^ ,a ''3 I 1 .,.4Uat.L .iil^iia -id.. I. ...*4.^.Ll ) Juil4lt, 

acEiu 1 , .MiL i .. 1 4 ... I I ug^ P . 1 J * L Ui ^ 1 1 » I v 1 ^ 1 .i » . i' .1 

aj^a^iii ! 1 t 1 .int^sil .1 w , j.l 1 u 1 ^ t . 4. .1 . 1 . , 4 1 .. t s i 1 i .. . 4 

a L e Cci U C ^^p a w e I ni&= ^ 3 f J 1 U L s t U.s a . , , * u ^ . . L b e ft* d s . u 1 . » i e . , »1 L ^.x i 1 1. u 

^Mby^ U 1^^ i L b^ i ^ u.U. .1 i . 4 i i 1 .4 4 ^ t'ul ^ ii.t 1 i t ^ A I L , i b - , I M 1 , . . i i 

(EPAQ-I) vSp^nce and Helm .itih, SeK-a"r,le ,ralt st&r.. l-/, e& ur 

au J f amai in m ii.. * . i > - j . , J it. . i ..... t ^ s ^ i l. ,naj. < » i .ind 

f«tii.nl4»a mMi i .r . t L^ii.K.J 1 I.. ^ , ^1 , 1 I Ml I ib<.i 

il4L ^re&i i .1 I ^ k . J ^ U. , J l;4lL d 1 1 L i > C ^ i ... y , ,i , , , II b^.a 1 

rfc^i.w..^e^ L ....i. ...J 1. . i , 1 u [i. . i . .11.. 

at 1 1 4 w i ^ i 41 ... i r i i , b.. ^ . i5 1 ^ . — * » . i ^= . r . : 

(t,. . , i ,4., 1 41. .1 . 4 . . - ) .4^>i ... i » i ^' 1 . M. ... uf , I . ... 1 . 

H*. . ^ I Uu . L : . . ^ ^4 I I . . : i I . . 1 . t i 1. ..lit. 

Mt>n^ ' ^ t , 4. . 1 . i .M. 1 ^ , C ^ ^ i 4 . i k. i ! i i , . » I. 1 * 

ib^ 13. b b,.>/ tb. .-1, .4.4.., .,,.,14 .* . d 4.. it 



I 1 1 . 
^ 1 1 i 1 . ( 

S 1 . * i . t 
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2, What are the differences" be^cween boys and girls in relation to 
* responses to same^sex and opposite^sex role models? 

Multivariate 

b^twaa^ the independent variables gender and time uf taating and Lhe depend 
ant variables stereotypes and interest in science foi questiun 1 . 
Multivariate analysis of varidnci*^ was li^ed Lu eXeiuiine th^ t e 1 a l i Uii^^L i ^. 
between the independent variables gender. Lime of Letting, and aeK wf 
model and the dependent variables respuns^s Lu tuie models tok que^iiwu 2, 

In t^E 

cheta^elvas and other males as more masi^uilne than did g^irls. B. ys h .d 
greater interesL in ine^;hanical aspeCLa of scient;^. Buy^ w^si^l down, in 
mechanical intertA^t and ^itld w#nt up toliuwing vi^.^ing .>£ Ltu. s^Liea 

in regc* t d Uu l l^^yua^^B L.^ lU^ t^^le Uit^J*^!^, Lt.^y^ ^tii^L^.k^d ..ill i 

. „uit...,b^ i ed Uiure ai ^uL Ltie tnaleS* wi,ile giil^ prefer lad a^.d had tiigner 
upinioiis uL Lhe teuidl.s Arcention w^,.. ^rsaiet Lu luI^^ luuaels ac Lhe 

Leglnnlii^ iv> Lh. Sf^Li^s BwLh uppcul tliid aLliLi.d*^ ws^a gL^aL^i fuL Lh 

female uiuj^l^ aL Eha be^i .uiu^ and Lh., ui^ 1 iuudezls d^L Li.e end. An ^Apl 
tlon oc Lha Si-ecific^ of who tuasa mud^l^ w^re, liu tiiey were |.,est^nLed ll 
kluJ of ^3v.l..nca w.^lK tht^^ du . as w, 11 as i iit^> 1 i a I u a Lhe ^.L tidy's 

tiiuling will bs dia usB^ i 



* : . . I ^ I I i I . , , e* 

the M u L h u L s . , 1 L i. ^ . . I i ! L> . . 1 1 . i i . . A , 1 4 i I i i ^ . . / a , . . 



Sept e^iub L 



/ rt / 1 2 . 



, . i i i 1^ 



Session E-2 



COGNITTVE CORRELATES OF SEX-RELATED DIFFERENCES IN 

^ M«juitL Saint Mfeiiy's Coiic^^t^ 

EmuiiL&burg, M^ityiaiid 2172/ 

Willi ..»u UK,..dy 
k I, .. Allies 4 1 ^ ciLl Ul^ i V . 1 ( 

''^ Washington, u.C. 20016 



III the fll^L ^L,idy £± ^^X Ltlatcd Jitfa 
Ability Le^L ^iiJ y^i t l luti 1 1 e iu i 
di f f e teiiceS were UuL cleat III Lh^ 

dacompoa^d into conaLitueiit , Ic. ent.. vi 
of six Pia^etlaa Ldskd w^ie idtfntiti...d 
di£fttrent.^S uu Ll.a Sp£4^1^i ability Lesi 
cant Piagetian tabksy and the Spatial 
sex-t^iated di££ereuy^ej iii p^ii: l Miiudtu. 

^tudy of th^ aeileS as ideiiLlfy 
highly c^.rreiated with . r u i m dlfi 
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(l) spatial Function (SF) accounted for the greatest portion of variance in 
performance; SF was significOTtly correlaced with performance in those units 
emphasizing quafftitatlve^analytic content. (2) Spatial Function was the best 
discriminator b^tweau the aexea^ the diffdienue beLwe^u ^^xes wa^ sigulf leant, 
(3) Pseudo-Conservation was found to be more highly cortelated with thu^e units 
calling on visual skills thaii those uniLs calling 'uu laiigiiag^ skills. 

Cone 1 usiuii 



related difference lu perfortuance in biology. This suggests that tbe ..fteu 

Iluted ^s^-relaL^d dirieLeiiwe la ^paLaal Ab 1 1 1 uy ^whicH COrLeiaLt^s highly wliii 
SeJ^ related d i f £ e t cut=e^3 ill p f LOigiiiua Ul scl^iu.fi) fliay be a tuiicLiUii Iu^Il.. 1 

opcLaLlMlis lULht^L Lhuii t ..Li ahlllLy L.. ts^kiu iU« u L ai. , 1 nlag^.. ^ ^luiliaiiy. 

sex telaLe,! d i f f t^nct:! . i., d i s^iubedd i skill (focusing of . t L ^. * i 1 , . , ^..u i^i^ptopii 

^leoieiiLs a Stluiulus iliii-ldy)^ oiay , rHitCLiUu logical apeiaLiO^s^ 

iiiia L L im. L i wii . 1 3 t i J L u ^ K s stuMi 1 J t h 1 ^ t w , u , Cuu Us uii li^ 7o i wpUi^Ul ut U^gi ,1 -_a4l I i 
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'"^^'i^l'^'HOUR WITH THE JOURNAL EDITOR- 

. James-'A, . §hymansky . . 
Tha^UniVeraity of ;lpw6 . " 
Tiowa C±ty7 Ipwa^ 52^ 



Qujtatlbns .about editorial pdlicy 'and the Tmsclianlia of groeasslj 
maniiscrlpts for The jQurtial of 'Research in Scldnca TaafcKing wlibr 
vdleausaed'. and:;anawered* >;.> ^-. ly- ''- ■ . . \ ■ - r j 
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^-■.l5.^Sesslon E-4' • ^ """" i^;^ ' ' 

|iP?|fp:^;:^ co^^^^TivE srn^E and tHT^ . twc^^ iN^ - 

SSIJftB THE ABILITY T(3; cpm:R6L ".^l^S A XONGITUDl^ STUDY; 

^ ^ ^. Louisiana >i^atd^ yn 

U / Baton ,R&usei Loulsian| . 7p8^ ^ \; 



^ ■ -5^:-Is - it worth' the' ef£brt :to. teach alkth-grade students t° ^^^"^^^^^"f 
- tranafir the khllity to .control vwlables? .- Thfe 'af fort..can bff austifledvi 
It ^be'M; th^ 3he^tim^ ^required far inetirvictlon^ls f^^^g^, 

.£hat;^tuaenta;.will no^^^ ability pv^rj^t^^^sap. Jlme 

- ■ . ' '5 ^5^^^^^^^ the ■iiepPlaiatian theory .of ^ ; _ 

Pasc.uS-"oS agTofS^^ f fi-ld •dependent 

V. V i^lDrid^^^^^^^ "oJrorthe 

■Wiib^^ abllity to novel-tasks.: ^he purpose of^Jhs_. 




■I. 



the abiiitiis ot instructed and uninst.ructed seventh.-grade studarfts to cone . . 
- "Variables"*-- ' = - --^^^v ; ._ 

^ ^ ' ' ' Severitv-f our se^entfh-grake students enrolled in .two- schools -serving _ . 
;pr^o'SSSy-:n^ 

-.4e. Group ^Embedded Figures .Test (l^itKin, et ,al. , 197a),. f jssxfi.ed FI or FD, 
Sd asfillned to- one of ■ three, groups. :-Stude-nts .n Grp. l^ha^ 

control variables in three 25-inlnute, sessions while in the sixth- grade wicn an 
^-SSructloSfmethoIVad 

^Lerlafs^as had Group 1 for the same, amount -^^tyne (r^eatment 11^ Stu^^^ 
* r^Hnn TtT- had. not received special. instruction and served, as a post onxy 

delaVed poit-tests one year eat'lier with Groups -I and II -^e- ^dminis tared r . - - 
iSmdu'lly to students. i« th. .three seventh-grade groupHs retention -niasures. 
. Thf Sska ire bendihig.,r^^^ (ttihelder and. Plaget, 1958) , rpp (Wollman, J9774 ,. 
and. lever .(adapted from Bredde^an 5- 197 3). ' ^ \ 

■ - -Vgfe&ral linear models. procedure ^h Mngle degree of freedprncohtrast j ^ 

was^usefto analyzte -ddta^ for each retention task. The result^ of (treat- 
SntWI 2 t^nitive style) k;2 (time) ANOVA; with .t^peated measures on the time 
mentJ'X ^ ^5"^ . „^ _»„^„v,„^ Vsfpnrloh over time for both 

3r 

_.id . 

FI stifdents than f^r FD students^. 



......i... aid Treatment II.. Treatment II was more effective for 



t'-^ ' • - : ^ . 68' : 
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. ' Data for the three groups, of- students' were- analysed to compare group 

ineahs p£ each task for instructed and-wnini true ted seventh-'graders.- The results-' 
of a 3 (treatment) x 2 (cognitive style)^OVA wlth'afngle degree of freedom ' 
contrasts revealed that in general. Treatment I was significantly more » " 
affective for the FD atuS^nts than Treatmentp II ^nd III; the effects produced- - 
by Treatments II and HI were not ilgnif icantly different. For FI students , 
Treatment II {was* s than ■ Treatment III. .The performanqa . 

of f I and- FD students^ tti Treatment I did not differ, but Fl students were superior 
'^%o FD students in both Treatments^II and III- * . 

The Results of this study indicate that it is worth the liffort to teach 
siWh-^jrade studepti to control vaTiabi^ The metjiod of instruction used in 
Treatment I for threa^^ 2 FD and., 

vFI slKth-^giade students to. acquire^ transfer , and retain' the ability::to .control 
variables over a one; year time interval. .The results of the stiidy also indicate/ 

"^hat"'uninstructld^seventh-grade-students*-do-^not--generally 
on their own,^' - " . ' . ^ 
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AN ANALYSIS OF THE. RANGE 0^* 2B AND \3A RESPONSES 

TO THREE I iffitLDER TASKS 

/ 

, *\ " r ,r Walter A. Farmer 

' ' . ' - State University of New York\ 

at Albany^ , 

* . Albany, New York 12222 

, • ■ - _„ , 

r ; S in ninth and tenth grade sbient^ and mathematics 

1 classes wars the subjeccs selected for this - inveetigation. The ei^lection 
proeedures<'ertiployad were designed tdv insure a broad eampling across type of 
school and., academic track* Responses- to three of the jortginal Inhelder tasks, 
( fflemi cal^^ombina ti ons y ^^F Shadows ) proylded .: the : c ata^baae* 



Researchers traii^edT in aS&inis ceiling these interview, task^^ conducted the ' teat"^ 
ing and classification of subjects* Three of: the sam^intervieweis then . 
analyzed 3A responses in brder to (1) identify the range of\reasoning patterns ; 
between and within substages 2B andi3A; (2)^^pTOvidB a data base, of i the diverse 
reasoning patterns employed by these subjectsj (3) categorize these reasoning 
patterns into bands within subs tages I and (4) formulate hypotheses to giiide 
further -experiffientati»"^in"^this^-a 



GENERAL' SESSION II- . - :-\ ..'i^t^ 



PRESIDENT'S ADDRESS 
.- rai POWER -OF PURPOSE ' 

; 'JoRh W. Renner . ; - 
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. - - ; AN EEIROI^. ANALYSIS 

.A- 



>F llESPONSES TO A 'EEST OF#ROPOSTIONAL LOGIC ''V.'""*' ^'T ' 

Michael D. Blbftn V - -. " . J*V*v>,.-^' 



' - . -^—T^ Morris. A, Iny-ear^ "\ ^ . 1.^ 

~ " ^ Rutgers Univer^'ty ^it" ■ 

• _ ^ ' '^'s N^W Brunswick, New Jarjay- * 08903 * 

^ ' ; ' 

V \ The main premise of Piaget 's theory %of Logical Rjeasonlng is that; there 
are correspondencBi between, the a t^^ thought and^thosa of formal 
logic (Piaget^ 1957) .' This cDntentio has been denied by Ennis (1975) , who ' 
arguas that Pi^gat^s propoaitional logic ia-incorrect, and that hia ",,f.claim 

V Chat ;childr'en:£;ll-12; and under^ M propositional logic' is either 
.unteet&ble^^or falsa...'! ' , * 



; 'This ±B an analysis of the errors made by a sample of 275 sift) j eats on * 
^ the Propositional Logic Tast (PLT) J a sixteen itam test containing four items 
^aacli of conjunction^ disjunction* material equivalence, and material implication. 
Tfte ^subjects were drawn fromilntact science clasaes ranging in_: grade from 
;aaven to twelva^ar^he PLT conforms as closely as possible to ;tha structure of 

the . sijccean- binary operations ^ _which Piaget uses _afj_aLJiodel s_i Md thus yearns _ 

an appropriate inatrumenr for tasting the rival hyp of Piaget and EnnisV 

- ^ - ' . ...,.■...-.= .. , ■ . -. ^ . .- . .1,. . . ^ . 'rf , ■■ ^ ^ ^ ■- * r ■ , - ■ . ■ ■ ^ . . ■ 

Since the PLT contains four it^ms each of four^ operations, an ideal % 
answer by any group would .j^show 25% of the^responses of each of the four cate- 
gories of the PLT. Any othei^ pattern must be interpreted as a failure. to use - 
correct logical interpretations. 

' - ' irror analysis indicates that 97% of the responses to, the PLT by this 
-=^sample involve S pf the 16 possible truth tables. The most conmonly used 
—operation-is^the^conjunctianT^ Between" 50 ^nd^60% of^ the^^nsweFs" givan~f ronT^^ 

; grade^.Z and J students-^ are in 1 this category. . By the ninth grade, use of the 

' conjuctlon interpretation drops to 25-^30%, and use of the Inclusive disjunction' 
:inqreasei; to the' same level. However^ the anticipated increase In the use^of^ 
cdndltipnal truth tables (material equivalence .and material implication^ does ^ 
not "Occur; until the 11 th grade. ^ .-^ . ■ / - 

Thesi results appear to refute the position taken by Jnnis (1975) , ^d 
support the^alternativa suggested by Piaget. Younger subjects are unable. to^ 
understand; the logic of the conditional, and substitute '(ai^) as a logica'l 
connective. .Thftranslti^ this form of reasoning to that of the conditional 

seems to pccuf between the eighth , and eleventh grades, ' V 

This interval of transition is most eKciting to Science teachars, since 
it suggests a -time .during which subjects have the competence to use advanced 
logical reasoning 3^ but are not .yet able to successfully perform* on standard 
measurea. It is during, this period of the late j^inlor high school and farly^ 
htgh schdol that an Intervention to promote logical reasoning ability might be* 
"mbst successful. . / . ^ - . ^ 

^ ■ " _ ' ' ■ ' J. = ' 

Piaget, J., Logic and Psychology ; New York^ Basic Books\ (1957) . ^ ^ 

' ' ' ^ ^ ^ ■ ' .. f 
Ennlf, R. H. "Chlldreri's, ability to Handle Piaget 's Prbpositional Logic; A 

■• -ConceptMal Critique. "-" Review of E ducatloni il ■Reflea.rch , 1975, 45^: 1-41. , 
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1''.% -Session F-l \ 



'!jV;:';"% .V%'-THE^DE the ability to use BROPOSITIONM,' OPERATORS 



MiUlara Martin 



//- J. /^->. -vc-^ L -^^^ - Walter Lockwood ^ - J ; 

.^^ \ '.'X^^ ■ . Rutje^a University . . 

. - ^ ' ' " . New Brunswick, .New Jersey 08903 _ ■ .* 

. ' i'S", Reaeateh-an tha' logical reasDntog abilities of children is" divided into 
= -/* \ ' fat- 'ieaij^ two^,^^^^ onet hand, there are studies whleh suggest rthat _ 

* to reason hypothetically only when f ormal jpperations^ have 

'^-been attained (Robprge and Paulus/ 1971; Taplin^ et al*, 1974),. On the other 
V ^^ handv^.s indicate that children are abi^ to deal with hypotheticar ' 

fVi.., . reasonings yio^t, limited to the conc rete Operat i ons" (Hlli, 1 960; O-'Brien and-. 

'^^^^"^shSpif 37^196 , '^^rrT^igBg)^" ~ ' 



Additionally'p of the studie^s which indlQate that the acquisition of ^ 
^^idf Ici^l jre^a^aon^^ ability is developmental in nature j there are those which 
lndic#;ti that^ ptl\e >VSe' of propoeitional operatdrs develops sequentially . It is 
,tKough't £hafc the "Iblllty^^^ the conjunctive ;(G J) "operator develops firsts 

*-followed-by---tha^ability.-to~use -the biemiditlonal-CBIG) ope and- then 

■ finally ability use. .the conditional (CON) operator (Taplin, et al*^ 
1974). ' ^ ' 

This study, focused on; the ability of students to use fotir proposltionafi 
operators: C'conjunctivej ^ disjunctive^ biconditional^ and conditional) as - 
measiAed by . . the „„ Propo^ltional^^ Logic Test .(PLT) (Inyeart , . ^80) Each test . 
item consisted! of two simple verbal propositions related by an operator and 
follqwed by four instances presented ^in graphic form. Four variables^ each 
with t wa%ttr'lbutes ^ werar'ae lected to . represent the proposltlonal .statement * - 
They were largeness /smallnesSj roundness /squareness, tailed/dntailed, and' 
striped/unstriped™: Four statements were designed for' each operas ^ ^ 

The 'subjects were 30*0 students in grades 7--12 from a public %^ho6l 
system -in New Jer^sey, All^were/entQlled^ in a science course* Approximfftely 
50% In grades 10=12 were in the science/ma The" remaining s4udents" 

were in a language/social .studifes\,traek» . Based/on previous trends , itlis 
estimated that 90% of the students ^from this upper-middle/clasa system will 
.go on t^ college- ^ . . \ , ^^^^ 

"Most Students are able tQ- successfully do the conjunct f6n items* Only 
a very .few/ of the seventh- and_ eighth^ -grade students He ps than ^%) are able^ 
-to do either: theJ.B^C iDraeON '^itett^ bf ^. M u-i 

students successf4jl on these items is doubled^. Increases in' the number of" 
students who are succe&sful on the same BIC and CON items are ma^ in^the ^ 
eleventh-grade. Of the twelfth-grade subjects, 42% were able to do 'the BIC'^ 
and CON It^ms, . . \ ' , 

This study also^ indicated that, abllitijis ' to use'^the. biconditidnal and 

■ condltional--op#rators^^are "C^^^^ 

also able to do the BIC, and the converse was also true* % j - . 



Results similar to those r^orteS here were producad,in,.a.pilot^^^^^^ . , _ 
:"'"-'o£ 100 students. An" Sdded flndingr not taafied^orAln this study of 30,0 ^. r. - 
subjects. Indicated that stuaerits^ho were /Enrolled -in ^cle^^ 

a preference :tbw£CT;Wclenc^inatR-^ev'att tW sgvantt^r ade level, sxm xlar^n^ 
.. - the-sclence/-mat-h. group - outperfStraed ,the non-scienceymath group^ on Che PTL. 



"MS 




Logic arid. Childrei 

.> ,, ; : " Crltlcal^^Thinklng Keaainess r rojMc^u. . ^^fS^^^^m^^^^'mW^'^M 
'^^'•lltiyUrt.-'MorllB';^^^^ 

'K--^ ' Reftsonlnsi :arid- Plagetian Level. : JipiS^^|tftt|^i^S|f^^M „ 

■ H±ri. bI i.. 4. Study of 'U>^cii^li^^0^l^r^,f'^^ 
■k.'^ ' « 1_ Ji^ertafcioh* " R^^ ■ ^ " 

: Q'Brien, *T . Cf , " and Shapiro , B 
" ■" ' ' Childtenj.;'' American idueation 
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r (brJi^ conditiqnal : (i 



^.^^l^h": ,^^0^s±^ ' oS' the coriJfctft'i^trAt^i^ tkes^~'itetnsV"> 
^M^^&i^At^V^eptit^ pattern to the. errors .-^^ When aigra^icantj^.;:^-; J 

3;/^?-};-j£drtefetions between l^S^^^^of'^-t hi ^tTL and fin^l grade were observed they - ^^^A^'^ -^'^^^^ 



S^^ta'geB art very *aiiff±3^^ 



?»|i%|t<??nply with achievemittt: in-rigfci&lrtry coorges, L-^.-l... ..• "'^SQ;^;^*^ 
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. '.: THEUGROWTH OF PROPOSITIONS, LOGIC, ABILITY 

'/ J-'M*.*- DURING THE JUNIOR'liIGH, SCHOOL YEArS r - 

^~%~=^, _ . y j^'^ ' ■ 

. ' I ~ ^'"-^ JJl^ _MQrris"A* Enyeart 

0.^/' ' ' ' ' ' Michael D; Piburn . " 

- " \ ' - " ^ y Rutgers University 

"V?- 1 ■ *^ ' Brunswickj« Naw. Jersey ' 08903 ' " ^ 

• ^Iha deva]gOpm0tit of logical reasoning atilitiea la a . goal that -li Common 
v to Tirany^ secondary a ci^ this area continue toJ^^ - 

^\sugf^st there is lll:tle or .no l^rovement in -students' abilitiea to correctly |^ ; 
V_ salve problems reguiring certain logical processes (Ennis, 1975; Lawson, Karpl^E, 
ahd?AjSi7^I9 7 8 )TP^F Eomr^Hi¥?WiH&^ 

curricula are -failing to achieve one of their major goals or that the studies 
have ;fa±lei.^ln^some:^way to uncover >that developmental process* '/ 

^^^^ " The current study assumed that- the. latter condition was the case since 
v^^pinQted.vLthat prior studies seaWhed only for the age at whioh subjects correctly 
J_^aolye„ problems^ jpf__pr6po_sitional .logic p .Correctly problem Jis an indi-^ 

catfjpn of a developed abilltty;- it .is not ah vindicator of- a developing ability. 

■Xhe 'development of i a me^ital ability begins long before an individual is consis- 
* tpntly, success fur at tasks- requiring that .form of^ reasoning. — 

■."^V.._. . ..^ ■ fi, .^ ^V'--. v.. •« ^'X ... . . . ■ ■ ! = - -■ . . ■ . 

V ^" I. . In 1^^^ discussion^ this study sought to answer= the . / 

^ £©ll0wing questions^- . * ^ ' , " 

"'^^^ ^^J W^i,^n^^^:^&n beglft to useV-^Qorrectly or incorrectly ^ the reasor^ng 
^ -^.^iis^^smmB. ^^.Q^AtQd with ,pro^oal,tional logi^ ? ^ ^ \ ; 



^^^^ 



^ J^v^^i. 2 thlr ability ^ the result of a gradual process 
5 do^,>it appear a&d'de^l^^ at a specific ag§? 

. : . -V 3*^-.^ Jft^ch^' acqutsi^t-lon of .^roposltional logic' ability .is a gradual 
, ; K;^ vpfqp#s^i. the Ability to. interpret .different logical operators 

. > -)^;occfc^ \ ^ V ^ /\ ■ / 



^ DeslRn - a|td "^Sampl"^' ; - " ^ - - / ' ^ 

* t: ^ ThiS' cross^rfacitional studj^ used a po'st-tes*^--bnly' with ng .gohtroj. group 
^4esigre. Xhe- popUlAtion^^frQm^wh^h^^?the sample wa^ 'drawn^ consisted' df 750 junior 
- hl^bcS^hoQl studfenta j^ho=^had. bee assigned -by computer to thirty 

" Sci'f rice closes. ^ .Qur* sample, dbtaihed by r^^domly selecting two of-tb^ ten.^ " 
^cl^BBBQ each, grade levtfi^ cont^lned^51 seventhj . eighth; ^nd 13 ninth-/ 
^^aders\ ^ \ I \ ^ ' ' ' ^ ' - " V . 



%ln6^ruments^.a nd B&oring 

^^^-■r-^^ Two instruraent>S/^ere: ^sed to assess^ the abWity to apply the reasoning 
^-inherent- in— pr£>posi^ 



Sj^rSiTest Is! a:.,16-^ltem test of a rsubjecrt 



'siatllitj^; .to ^.identify: nonverbal^ ■ g^i^^ 

V o5 statements containing tha. most /cpnraorilyv logic operators •'^V^C?^ 
^ Reliability and -validity ara reported in '.Enyaart, /Bakar/,^nd^ VanHatllngan C 1980), ."^ 



- The^ quasi-^glinically "admihistered^,Turtl task Is-d modif ication of 
Wason la; four-card =task^ . Validity -aiid rreiiability ate reported in- |ady (1979.) ; > 

Jn addltipn ' to indleatihg-^hen^ was eucGeiafulIy Interpretirig ' 

k loilcal.QperatDr, the scoria 

when the ^^aiiljj set was incbri^eet. 1 _ . - ' v ' * - ' -!■ 



error 



Results 



l.f;\; The strategy" selecited to test the T.ur tles4hypo thesis was _.ujirliated 
/ .to Interpretation "Qfa|he JLogi aal^ o p Ara tgr.. ^-jj ^^^^ =*i^,:-l:Aii:,i:rr-;-- 



There was no. increase- with ageiv'iti the number of ^sub je^ts cprrectly 
"interpreting conditional 'operators. ^ - : J -T''^: 



3. 



4. 



Seven th-graders^mdstv^^ statetnentSLas 
conjunctions'*" v ' '^^''^^^ " ' 

significantly i^ore o^ten than seventh- or aig^thf ^^rad§rs but che3' 
are using it itiGorrehtly. ' = J 



Disausaion . 



; ^7 ^^^-^^^^A school they have . ^begun to use 

some of the processes associated with pfopositlonal logic, namely conjunctive 
a^^^isjunctive ^easoniiag*. During the time they are "in junior hi^h school . 
they begin , to recognise the inadequacy of these .fdrms^ of reasoning in certain 
Situations ^ This recognjsfjon" leads tFerit'utenf ^^'InoM frequently attempt 
apply eondi^iional^reasoning at^^ appropriate time v However the .fact that 
tl^e. increase in the frequ<^cy of attempts at conditional reasoning is not ' 
mirrored by a similar 4-nc%fease - In^ correct applications suggests these reasoning 
.processes are > still developing* ' i'^ ' ^ ^ 
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-:]^^-'MS&Bsi:on F-2-\::^^^ ■ ... . --^ ■ i 

-ATTENTION. ->"'':. ' ■" ' • - 

.■■'■'-•^ .V-J" ^. '^ii'V , -^--.^ 'Wllll^m.-G'. Holllday , ' - ". ■ . '■ 

. . - . '^yy}^:?^^-'^^ '' ■ "' flarth D/ Benson , : ^ . ■ ■;' ■ ■ ' 

■ f*"";-^'* ■ ' ^ . • University of Calgary , . "; ■ ■ . • 

;■- - - i^y^i - / ■■'■■-.^'rcalgaty,^^^^^^ 

ff- ; . - /:>uca|'/^nd McConkie - (1980) , Richards ^tl979) , "and Wilson and Koran (1975) ® ^: 
:^ idatltlf 1^ 

^f©cuslng; B^^^ taxtbopH materials result ;^ .-^ 

v j ;:(3:980v vin fires^^^ (1977X : recbr^endSdt using ^che sel^c^^ ; 

tiy^ attention^^odelVa^ spurceqf hyps theses* " The ipurpoie^d^ thei present ;r 
- ' study* was %p utilizer i^is modei to Iot^ differ- - V 

erit questioning strategie under four eKgerlmental'eondit using a non-prose . 

mpdium (sadance teKtbdok char containing information of .var^ established . 

difficulty ^ ^HcGonki^ research - in f^'Learrnlng': : .... 

■ ; . Prom researchers marilpulaMng stujderita';^attentl<m 

(Using 4tudy q^^^ the goal of producing more .affective^ teKjEs and study 

aids for - Student : use; ; He . recommended; that future research e^cgirilne-.a^^ariety _ . ; 

\ of ■ learrtlng feterials by more c^refullyj (relative to^ reported ^res defining. . / 

V operAtipnally the: relationshipi among content componenta,. study and post-test /" 
T qu^s^tlona^" and ^ Inst r lid tional administered to studenta^ 

. ■ ^ ^ 14^row, 4 Qpli^ vitamljas' was; used to^ present' four 

■ characteristics as established in_\pre^experime^ study (co^lumns 1-2 descri- 
birig^ " eaay t^^iear n' ' names and^oo3 sources and "columns 3^4~Hes^eriFlng"^^re\ 

> y — dif ficult-- to-le^ deficiency symptoms) , Questions derived from 

the chart (one question from' each row)' were paraphr^ and randomjy assigned * in 
a counter Balanced fashion to sub-groups of students within each groups . 
Question piacement and %ddit^^ (e.g* , practice performing, instruc- 

tional tasks ^before ex^^ were used ^ as suggested by Hoillday and ^ 

Partridge (1979) and Richards (1979). ^ 

= A sample pf 299 his|^ school, biology stude^ etirolled in two high schools 

. ~ = was randomly assigned to"" four eKperltnentdl condlCions (Independent Variable: 
' instru^lonal directlohs administered to students), and theri^ within each" 
condition randomly assigned to;*'£ive -treatment=;control subgroupS^dndependent 
Variable focusing attent^^ on Yaried chart columns using questions). Instruct % 
tional directions were varied among the following conditions i!: (1) a control; ' 
(2) studencs .permitted 'to inspect post-test; (3) the/ importarice of study quests- 
ions was ^emphasized; and. (4) a combination of treatments 26and S/ as recommended; 
by HcConkie (1977) • Focusing attention was varied ^among subgroups using ai (IX 
« pi^cfbo control; (2) cha^^^^^^te^questions; (3) 'chart and. column 1-2 questions; 
(4) chart ani column ^3-4^^^^^^^^and. (5) chart and cdlumn,^'2-3^4 quest longi _ 
,^^^^^Subsaquentlyty--students=-w^^^^^^^M 

ding to learned inf ormat^^^^^^Kumns 1%2 1 columnf 3-4, and columns 1-2-3-4. 
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y^'-" - - *As predicted (using Newm^n-Keuls) , significant 'differen^ces^-tp ^.-05) \ , ^ . 
generally supported the major hypotheses .ragarding learning bi*auch tnformatlprt; : ''l 
First* 47-48 subgroup cells outperformed , the. control. Second, ^ the,, "easy*' and' - 
^'difficult" dichotomy was: clearly' es tab lifhed. Third, students who we ra p^rovided 
a. chart with no qufestions^^nd who were permitted to inspect chagost-t^at out- ' ^ 

- ^ performed stud^^s in the same treatment who were not peifmlttad xcT^insp^t th©' 
^ poat-te^t* Foiirth,^ sjtudents who were provided column 1-2 or 3-4" quest ionsdLfearned ^ 
mor^ ©f tha queationed chart colmnns than th*e nonq^eacioned chart columna. ^ ^' 

Fif th. sc*irdencs-who wfere provided' column 1-2-3-4 questions were^ot d^ffsr^- ' 
tial^af fected^by the Jfour classroom^ conditions and did not outpWf opni the 
no--questibn treatment. ^ " , ^ _ / > , " * " . v 

In conclusion, students' attention can be selectively focuped wittf 
irV_^l.,£^^|J-^.^Q£y,ig Q^^grtions of a^chart ohly^njgr ^limijed n o^lnterf.ereh^^ r-£:_.^---_ 

condfticms, as^ evidenced by the differential response pattern^* 'These non^^' 
^ . px^se findings are consistent with more recent-prosi st-udies,^^ according ta 
Holliday (1980) and McConkie (1977).* " ^ T^^'^ 



' ^ ^ REFERENCESt: \ f ^ ' 

"Ovefpromptlng.icienca Jtudentsl Usirig^Adjunct -Study-^QueatiDns,l^^? ^ 

A paper presented at the Annual MaetingJ'of the National Aaabciation £o^' Research 
in Sciei\ce Teaching, Boston, April, 1980^^ ^ . - ' ' - ^ 

Holliday G-^^^Seleetlve Attentlpnal "if facts of JcKtbook' Study- Questionstln 
. . ~ Student Learning in Sciences *" Journal of Research in Bcienfce^e^ching ; v l980-y 
''^ (in press); ^ ; ■ . ; i ^ ^■r^,- - - ■ ^ . 

■ -■ ' - ^ ' • *■ ' - ■ - ■ ^ 

Holliday, W, G, and Partridge^ Louise A. "Differential Sequencing If facts of Test ^-^^ 
Items on Children ■ Journal of Research _,in Science Teaching /. 1979v 16 r407-12. 

JLucM , J'.-lA^^and Mc_Conkie,_ G._ W.^'^The Jef inition.of-Xest Items r-A^D^scriptive. 

Approach American Educatioftal Research .Journal , 1980^^^! 133^140 

Mcdbnkle, G, W. "Learning From Texts In X. /shutaan (Ed.j, Review JE Rasaa^ch 



in Education , Itasca, 111, 



F. E.^ Peacock Publishers, 1977, 



Richt^s, J. P*^ "Adjunct Postqt^stion& ih TeKti A Critical^ Review of Metihpds \ 
: and Processes ." Review of Educatlohal Rese^arch , 1979,^491 181-196, 

Wilson, J. :Jv and tCoran, J. J., Jr, "Reviei^ of Research on Mathemagenic Behavior i 
Implications- for Teaching and Learn.ihg' Science *" Science Education , 1976 
|0r 391-»460 ^ ' ^ ' ^ . ■ ■ - ^ - 

Wlrcrock, MwC* ar^ Lumsdaine, A. A* "Instructidnal PsJchology^*"ln M. R- Rpsen== 
" , zweig and t» W, Porter (Eds, ) i Annual Review of . Psvcholosv, ' Vol 28^ Palo 
Altbj California: ^nuil Review IncV, 1977. ' ' 



80 



d - 
ERIC 




MICROCOPY RESOLUTION T|ST CHART 
; NATIONAL BUREAU OF STANDARDS 

, STANDARD REFERENCE MATERIAL lO^Oa 



' (ANSI and ISO TEST CHART No ?) 
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----- .^ RELATJONBHIP. OF PROSE STATEMINTS ASSESSING THE; \ - 4-' ■ 

ENJIRGY CRISIS AND THE -COGNITION OF FIGURE PERCEPTION TRAN'SFOMI^T IONS * / 

" • 7.. ■ David P. Kielbowick \ ' " - \ - . / 

' . . ; . ' , - University of Pittsburgh ^* . . 

-• : "V . . ' ..Pittsburgh^ "Pennsylvania 15260 • . . ^- 

/ _ The purpose of this s^tudy was to investigate tha rplatiohship between , v 

the kinds of words^ used ^n^ describing an abatract^^^ V 
perf oraance on- a aat ^of ./f ig^ for twelve tg fourtaefi .yaa^ 

old junior. high: Bchool^ 



Th4 Students were maasur ad in Chair, ability tp. observe a dlagfak- with^^ 
lines on it j the Unas representing where folds , could be ma'de; They wer^ ' - 
asked-to Imagine thai© Miiagrams -were being folded and. to chose which . of the J 
f our photbgraphs=rof three-dimensional- f igures^ the ^tiiagrams^ would mos f V*^"" 
closely/ resemble il the diagrams were actuallly folded on the lines provided^ 



\ , Prose statements on an abstract social ^situation, -the Energy Crisis of 
1979j were, used to determine if the total nraiber of words used^^ total number 
of :differ%nt: words, used, and the frequency of words used could functioji as 
a predictor of the. student's cognition of the figural transformations. 

, - - f requency of certain .wordf used to' describe the energy crisis were^ ^ 
found to be related to a student/ s ability to discriminate among the line 
diagrams and choosing the photographed three-dimensional . figures , which * 
.mostiiClQsel^approKimated.^the_actual foldedidiagr - -- -- - - 

• ' : ■ . " • ■ ^ ' ■ ■ ' ■ ' ■ ■ ■ 
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=. - ' _ . David D, -Carbonara - .- . y ' _V"' . 

T.i'N V ' . ' Univereity of .Pittslmrgh ' ' 

; ' . " " v^"":v. \ _ -.Pitt&bargh, ienti^yiyanla' 15260 . . ^_-^?r^ "T' 

, ^^It €^an be' debated- that forced-choice opi-nioh polls do hot adequ'ately - 
i^^a maas^ attitude ab^ut a par t±cular^^tqplc.-\^^^^ ©ti:Ti the .afd of 

-." "kAhi^h^peed computer, one caii: properly measure a^s^fibdarits's/jattitudevu^^ the^r 
Vpir unblased^method. of f-ree^-pr^fe^" passages. ^ s. ^. ^-^s^.^^- ^ _ r - ^ ^.-.^ • - * i^^.^r^ 



" =^ 2^^^^ papCr (^escribes the methods; orf^ tQ# collectyvr^r 

: ^^^fTBm passages * ^The;-SN0B0L-4 : ^word" equatj' :,prog : 

, count ' ©f-ttre^ordai -.-while__the_BM)E=inQdules— perfom— tha^ cruster^wdHqbrrriatiorT 



ily ze and^: iritarpratv 



analyses. 

"~vx^r:?;r-~""r-'Result^lndic mental d^erat±ons-:-"-j-" 

y. and praae^^words ^re separate'^ sub^clusterS j it cin- be. shiwn tliat tJje^e ^ub- . V ' . . 
T rirnjclvs^t er si^ may be though t o f as one , due to etha following Egpt s i : CD the * I - '"^^^^-^ 

^'^'^"■veub^clusters arei^ dnd (2) thlsi-die^tance^is-^-^^ . . . 

^ sdLgnifldant at pl ^ 0*05. Thus ^ a successful j^statlstical.^^^^^ ^ 
. . fr^^-jprose passages has 'been accomplished*, i^^&s'papet^has showri that prose can 
- wb^ analyzed using computer applicationsMand that^^these result^ ^^can. beuf ujrfc^ \ 

analyzed; through cluster analytic methods. The implicationaT for Jcianca educa.U.o^^ 
lie. in \the fact I chat terms specific to^curritula may now be analyzed 'jls obtained 
1 c^fro^^theCf ree-pp^ 

Now* a quantitaitive interpretation of students 'l.attitudas on^^a specific currictiitum 
imi' to design various pedagogical materials^ to guide- thW^^student ' ~5 ' 
Irrent position to a desired position within^ the gurriculum*- 

' . ' ■ . . ^ . . .^-^ ' \ : ^ 



topic may be 
from hi§/her 



V / 
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Seaatdn 1-3: • , - V^^*^ . - ■ . ' - . ^ , 

;;i'i00K-.AT THE%SoN4;iTYjpRpm EDUGATION ENGINEERS ; 

- John E. -LutE 4. - " , .-—^ _ 

/ ^ Rochasce%:» New York- 14623 ^ v - - ^ " 

^Ap^lying reieai^Gh^o "solving 'school prpblemB and determining essential 
ajementa to translate' ft and D products -Into practice 'have^b'een identified as 
'iipriOT-iti^s^for^esearch^by^the^^ationaL-A'ssoc 

'"^TsacHing. No work to date, however, reported on the characteristica of 

those suCGesafully engaged in. research applications in science education. ' 

This study was designed" to^ investigate the personality factors that 

^codld characteriEe* succeis^ful^ performance in--th^educ'ational. linker.' role; of' 
establishing linkages Between R and D and the science classroom-- Results . 

"^ppofted ^he^~hypotheslied~'"similarit5^^^ to~ those ofr- - 

engineers, ^chgol suplrint^ndents^ and business executives: In addition, the 
.linker tiersdnailty wa¥ found to^ be 4iff«Mt, as Jiypothes'lzed, from that of 
^resea'tcherkV bue^jTOt' as- differ erife^frdm teachers as expected.. It ^as conclu- 
ded ^ that .Jtrie^e-^^ a": dist^ perionallty for/ the emergent educational ■ ' , ; 

^ Ifntrff-rol^ and Was suggested that ^expression bf this personality guldea 
ItKe successful accomplfataent .of the linking process. Finally s.'ilnker ability 

' ani effectiveness were^ r^atad to thejersgnality a_ssessmenfs, and educatic^al 
policy issuer wgre addressed. ^ 
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PROJECTIVE fpATI^ REASOItlNG 5F 
-^'^ ireroERGRADUATE ^COLLEGE STUDENTS' 



Linda ;J .^^Kels^y v 
West Virginf Univeriity 



■Morgan town j West Vir^i^ | 26^06^ Sl^^:^^ -^^^^ i 

Eiagat has out^ned an extensive thpoyatlkar framework- for the^ 

^ This 'Atudy ^as designedbto assess 



-ral^tlohship-^betweetf-^tWo-of-'Piaget^-s-^pyoj^^-^^ 

their "use^ l|i solving problems Invol^ving phases bf tfie inobn.- Phasas of the 



davelopment of spatial raasoning-tThisya^udy was dasignedh to assess the* 
^spatial raaapningj.abi4rities of college ptudents and to Invars tlgat a. the- 

_ . _^ the 

moon is a topic itaught in many ' sciende^^GOurses at all levelsi and typlcalv 
textbook presantations >seem to assumk^that atndents have developed tha 
concrete operational 'slructuras_,^ces4ary - to do 1 th^ raqulrad spatial 
reasoning, ' • - I / 



> One hundred^ subjecrts "enroll'edrlm a ona^samastar tet^oductory astronomy r 
- eoursS^were given personal task ijitsrl^lews of slic tasks Thay warai (1). ^ 
Houhtalns, coordination of 'parspactive*bF"C2) Mountainsv and Stars, coordination 
of outsida-in and .inslda-out/ points of view; (3) Tilt of Cone and*R^ngs, 
V coordinati on o f views of an object undergoing pla!na rotation r (4) Personr 

Center e^d Phases of the Moon, dgaling with phases from the observer's own 
^viewpoint; (5) Earth-Centered Model Phases of the Moon, dealing with phases 
' from thfe^^iawpoint of an Earth-bound observer; and (6) Top-On Drawing Phases. 1 

of . the-MoSttj . using a top view of_tha Ear th^-Sun-Moon system similar to those 
~~used *imiost c^xtbooks^ ~~' ~ ~ ^ ^ ~. ^ 

- — _ ^ _ _ - ^ _ ^ 

A "modified acalogram analysis indicated that five of the tasks scaled 
In difficulty s When these di.ta were combined with those of the sixth task 
the following order from the ileast to most difficult was obtainedi Mountains 
(IGPV) Tilt of Cone and Rings (IGP5) , Mountains 'arid Stars, Person-Centered -. 
"Phases, Earth-Centered Model Phases, and 'Top-Oh Drawing Phases. It was 
concluded, that the mental structures for IGPt^ and IGPb were necessary but not 
sufficient for dealing with ^problems about phases ot t^e moon. 

• - i _ . . . ' ^ 

Chl-^sqiiara t^sts were used to 'test for genderrrelated differences In 
performaELCa on tasl^gufescores, and nonsignificant difference was^ found for 
- any task,. . Chi-square tests showed no Significant* dlfiferences In task 
^performance fpr any task between sclfnce orlented'stiMents (who had complreted 
20 hours or more of math^nd science courses) . and' non--sclence oriented 
students^ ' ' ' . ( 

. /^Several educational implications can be-drawn f ram- this rese^ch. The 
majority ^f ^students enrolled In the>general education , astronomy coursas . 
!CoWW. ,nc)t_.u^e j 



and: 12 ^percent, av%^af cer;'_the-ma^GEial ha3|i?^%lft^%^^e^ in cILass^^The V'^^? 



ylack of ^difference Islitween science and non£scietice'^ oriented students ^ - " jl 41 




. "of !phy 
_ , ^ spatial 
^ neces 

~^ teaching material 
^ be inapbropriate 



Is and , presentations now used at_all classroom levels may ^ 

— ^ '-~ -^'^ — ia fcA ^ 3 ti KS fc;5^ faMftBaga <i K\ «.jBj ^ t f i <Hq ^^^fejjasf^^4i54^.^\^ 
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'-?iJr!ii '-t^-'-' '^Vt-- /^'/^ *Irohn E. tenick- 

vGerJ^y HauKiio S: 
vThe Universi t^r of Iowa 
' [bwa ^ Cl^V lo^a 52242 

cl^BsrOpm^'clima^es on learning of aclance process skills in college lavel^ 
4%ii-^^ciance^ classes. It ^also-^'ideatif iad certain "student characteristics which 
•C:"^; ^promoted or inhibiLe^d the acquisition of ' skills in feaoh of the dlassroom 

y.-^,^.. x-v^'^^TheCtwo classroom climatfes^^tablishad^ware-dastgned as discovery ^ 

T'' '^'^'^cj^sSyoom climate (DCC) and nondi^ovary classroom ^limate ' (NDCC) . ^ The tai 
■'''^ dxScOyery.df notes the dagrea of fraadom the taachet a^tablishad in classrooml 
InterAct^nsV both verbal and nonverbal. "^Varbal interactions were. monitored^ 
with , Science Labofato^ fntaraction Catagorias (Sh3^anskyj et al. , 1979). 

- \ ^es6 dafc^a indicatp^^at "^students in ^ the- two qlaasroom climates 
'""^^ ac^leved^qually well Irarning oi biological contrent of the course , butf 
.^i-^^'^^^^ climate adMeved significantly higher 

5; ? scores ±n\- a clence - p measured by the Welch Science Pfocass 

^ v ^nventory/j ^ Off^fehe 15 e^aonali ty characta.^is tics measured, by the Edwards 
^^"#^ Pargona3^referenfc0^Bchadulfv there were^^^^^ de^^es of correlation^ith 

// Improvemsntv^of "science process skills and; learning of the 'course contant^ 

y This tstudys conducted in a; lairge>7 subur&annconmun^^^^ offers 

some usfefuiV toformat ton to this person "who fe^^ goals baybnd (but 

Including) the learning of .science information' and concep^,\ This ^study indi-- 
cates you may well be able to have your cake and eat it too* Studants in the 
less dliediriva discovery clfmate^ learned as much content as the control classr- 
they have lost nothing of tirEat is^^traditionaiTy sought in a college clasB./ In 

. \ aHdition, the discovery^climifce ficll^tated the development of science process 
skills which were significantly better than the controi. class. , 

" ' - ■ ■ * ' ' _ '■ ■■ 

Bhyman^ky^ J* A. > PenQick, J. E* , and Kiyle* W. C* ,, Jr* ''How do^ Science Labor- 
. atory Assista^^ts Teach?" ' Journal of College Science Taachiyig ^ 1979 ^ £ O-)* 
24-27. ^ 



-Session F-4 - 



OBJECTiyE AND'^ CQNTtNUOUs' ASSESS>IENT Qf'sTUDEOT 
PERFORfl^CE-lN THE PHYSICS LABORATORY 

Uri„Ganiel '~ i 

: >^ / The Weizmann Iip[s titu^^ of Sciencie 
Rehbvotj Ibvm 




^m^^:^^ w6rk plays a -central rola In most modern high school ^phygics 

i-tiiirrlculav^^^^^^^^^^^ .whereas well^ developed methods if or testing and assessment 

: of theeretical^^work have existed" ^ years j/ asseisment of student per f or-- 

mahcfeMn, the laboratory has not rec'eived sufficient' attention (Grobmani 1970) * 
>^ Several/'tesBa studies (Kelly and Lister ^ 1969; Tamlr, 1972 and Ben^Zvl et_ 
7> v alv^^l977) ^^jMve shown that-laboratory "work~in^^^^ 

..unique mode" of instrurtion but that also requires a unique mode , of evalu^ / 
ationw V. " . ^ , ^ 

. In a preliminary survey conducted ^mongs&^'physics teachers in Israel it 
^ was" found" that mos.t of tliem emphasize mainly cognitive skills and ^leglect the 
si^ more prac^tical 'laboratory "skills. This is true/ for their teaching and conse-^ 
r quently also ior ^Heir assessment, even though .t^e work in the laboratory is 
aimed 5t dieveloping both type's of skills. ^ . 

The present sttidy was conducted in order to develop and. validate an 
instrument for objective and continous assessiiient of stuHent performances in 
* the physies l^aboraCory. ^ 

Miethodology ^>._ : _ , 

\ In .this study, 24 teachers viewe^ video-tape recordings of ti^o students 
perforting-'experitnents and.we^ asked, to assess the- studientf' s per formance- 

^ ^/ Itil^waa^^f bund that each "tiea some of^ the skills and neglected others 

accQYaing ,tp< his assessment). 

of scudeht perfor= 

mahce' in ^4rie 'labdratory. was This instrument was designed to assess 

.studenV^performance"*in^^ based on a list of specific criteria* 

/ After sdme: initial trainings tjie teachers practiced the use of this 
Instrument in thfeir own classrooms for about fout months. They then used it 
to 'assess the p«i^f ormance, of the same two students. Finally, an attitude 
.questionnaire was admlnlsteMd- to assess teachers 'opinions .wlith Agard to the 
Tuse oif "tKe" in^st'f unie ' ' t ' ' ' ' . " ^' 
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' ' \ The cbmpai^ison- betwaen: the ripults of , t^e . two. modes of assesEment . ' 
revealed a consldarable improvament. Using . th^^ Ins trumel*^ the tochers ; ^^^^^ - 
considered all v the skills. Further j^much graat'fer. uniformity was achieved, ^ ' = 
iia^pZ reduced 9pread>iTi the; tea ; assessment^Tof given experiment for a 

given studeritv and- consistency in tl)e assessment vmade by a given teacher over = 
a number Qf exparlments;v More specifically it wa^ found that the ^fiorrelatlon 
(Pearson r)''between thq scores on the two experiments given hy the teacher 
subjectively was 0.36 (p < 0.11) whereas the correlation ^between the scores 
given bbj ec tively (us ing^ the ^^e sessment iristrmaent),^as OWQ Cp,:5. ^^^^^^^i. / 

It was also found that teachers demonstrated a highly positive act^tudez^ 
toward the use of such an . Instrument v. both Vf or J con tli):uous-s 
in" physics inst^£jtie«= and also: in the f lnal^^(nmtricuiation) e^aminattons , 
We b;elieve--that an- instruraeht^o^^ not only "assessments ^ 

but also the epntribution of .laboratory' work to physics teaching, s. 
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;ii"DESCRlPTivi INSTRir^NT /.FOR USE 
r INVESTIGATING SCIENCE^^^^^l^ 

> XMivarsity of Oklahoma i^; \ 
/ Norniani bklahomit 73019 : _ 



Tus ifulTio ob t^^^ 

jeurrleulum matetlals ^used itl th^ . scienae labpiLatoEy * -^^is Ins trumen t /^The $ \ 
Laboratory Prbgram' Variables ihyentpry (LPVtj , 
-^me n t s J,nyes tlga t ing 

eoursesy Three possible f brraats were investigated i (1) verif ic^tiori labpra^ i ^ 
torles; (2) guided ^inquiry laboratories r andf^CS)^^;^ 
-tpries-^Using^evfera^^ 

operationaily- define the three forniatS\and identify specif to vy'^^?t' 
. diseriminating among' them* The. use of the Q-sorti in gineralj and the LPVI j: 
speqifically^ might fulfill a n^beiispf evaluation; needs in science educationjj ~ 
including: (1) developing an operational definition of constructs (ive* , ■;inqulry) | 
; (2) diagnosing problems in curriculum development or implferaentation? (3) / 
rationalizing, differences inV treatment, groti^ in educational expierimSnts; "and, ^ 
(4) monitoring the effect of teacher education efforts. . ^ 
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A l^OMTORY STUDY OF PHYSICS TEACH-lW .r^ ' " : .-^ V N'-^C 



f-^ -~V. ..- -:''..IN.LTCHT OF. RECENT INTERNATIONAL . TREOTS 



• K- 




Ahmed ^vkhalil 'Moh&rogd Hassan^ 
Madtriat Masr^Calro- Egypt 



T ' The purppsa^^^^b^^^^^^^ Study't^as to condu^ a systematic survey . o£^: trends " 
, ; in; the "^tJeaehlri the^ high .school level , ^to davalop n^w units and; 
i'-^N^ ta evaluate '^seiec ted ~uriita"daveloped for the Arabic Pilot Project Jor "Teaching" 
Physic^ / JJi^thin the framework of thia purposa^ -iChe lmrfis^g6$^on^as intended 
^„.J-_to---answer*>the . f olloVl^ — . 

" . " - - / ' ' - . - . /. ' ^ ' " - . ^ ^ l 

1* What are tha|fl,ew international trend an^ teaching '^ 

' ; 4phyalca at thfeiliig level? - _ . . = . 

2* In the light of thega trends, -what' are the majpr principles'^ of ' ^ 
^ - the.. Arabic. Pilot Project for Taachlng. = Physics ;±n High SchooljS 
^ in the: Arab Countries? " ^-V ^ J ./ ' * 

; 3, what are ; the advantages^ if any^ , axparienced by students who j , 

\ are taught phy¥£ts by way of the 'frabic^Pilo^t Project* as " 

— . rc^ physics by way of m previously v =^ 

:/ developed (traditional) physics program? i: 

Procedures ^ v ' ' i 

The ftrst st^p in the investigation involved an eKamlnatlon of Vf. 
International and 'regional trends In the development of *"new" physics 
curricula during the second half of the curre^pvC (since lEJ?) , From \. 

this examination, the most iinpbt andyihcorpprated 
into the. Arabic ,]filot ProJ eat f Teaching Physics in . High Schools in the 
Arab Count riee, units j "Motion'* ^^as evaltiated in terms of the 

^aKtent to which ic met- %p€c£f ic object ivas associated with the tef ching of 
physicscift tha high school level* From 97,578 tenth-grade studfentlcjin Egypt, 
USD students were randomly idehtif iad and randomly assigned to axpe:^imental 
and control/ groups -580 studehts/group* (ihe two groups were found not to 
be-^=' significantly different in age and sex) , The physics teacher in each . 

school taught both ^experimantal and control groups, ^ ' ' \ 

\-- ^. J \ . - ^> , . . ^ . . - ' 

N^ --^ ---Control- trea 

traditional physics .course and the experimental treatment consisted oT teach- 
ing physiQS from a unit on ''Hotlon""'which had been developed for the Arabic 
Pilot Project, Utilizing objective achievement tests Cor whichi-^elia;- 
bility and validity had been establishGd, sCudents in control and experimen.tal 
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V.-.-5rr: kj' V —^-^{^X^^_.~^^^fi^-^'"-. ; - ---- - -- - 

groiiiB were^^ tested anS data were^ analy^d- through appropriate statistical 
"t "" InstrumentSH'usxng programs aryi facilities of thfe Gompucing Center of ^ 
-^^.-V^IN-SHi^IS ^JJniy in.Caird.^ The^:;follpwing hypotheses were tested i' 

■ l-;"-Thera are no/sigri^^^^ between control '^and 

..V ^. ! experimental graups iri knowledge, comprehension, and 

" . . , \ ;Av ; app ag^, measured b,y objective exami- 

r-. ' ' /. / : --- natib^ .associated ?with thi Arabic Pilot. Project-unit on 
- "Motion" ; J ^r^"" ^* ' ^' 

. V 2* Ther^ are no significant differences 'between control, and 

" * - . ^egg^gg-inental groups - i^ ^ spe cif Ic^kills 
v|f: ^^tive iBMmina^iorii as 

schoQi physics curriculum-- ^. ' • - / ^ - ^^-^ 




3* : -.Tftere: ere no^^ btftw^n m^le contrdi; i 

' subjects and^'male i^erlmenfal subjects^ in terms of know- 

^ V. ledger comprehensiony and^ applications ef \knowl^ge as / 

""7-".^^^'^'"^ __ineasureid~ by obj active' :fexaffllnatlbn-^ss.ociated^ wlt^ 

:/ ^ -^^.>vv Arabic Pilo^^^^^ . 

^ ' " : ^4v ; There, are no signif leant" diff erencesvbetween^ male control 

' ? ' subje<Ets and mmle exp,af^ment;al#subj^cts^ i^teriSsVo^^^^^ •if. 

- specific skills maapuE^a by. objective examination" as socU-^ 

. 4 - - J ^ated with theY t^^itlonal physics* curriculum. ^-^v- / 

5wv There are^^no sikniflcanvt differences between female 
_ ^ - control suBjects 'and female axparlmentallgubj eg^tS— ln.i> 

terros' of krids^ledge- as measured by objective examination 
r associated with "the Arab ib Pilot Projefct-vunit"- 8h "Motion". 

, . ' 6, v.t^^e ar# no signifiSant differences betw<^n female 
i> " c^ltt^pl subjects^ ahd^fOTal^^K^ in terms' 

of ^ specif ic ^sk"^ Is measured' by oBj^cdive eKamdna^qn 
aSpdciated with tKe traditional high school ;physic^ 
. '* " curriculum. ' ■. ^ . f_=. = . ' ' 

Results and Conclusion : if ^ ^ * ^ ^ 

EacM ot the ^bove .nullMiypQtheSjea' ^^ere rejected *Cp . 01). ,ahd the 
advantage was ^^n each case in favor of^ the expetimehtal< group. From^ these 
^^findlngs it can be ^ coniQludWd that the ."Motion" ,i*nlt from the Arabic Pilot wai 
^raore effejitlvg thm comparable units .^rom^^ 

tional) curriculum, Studenfes a's a wholes maie studehts taken separately,^ and 
female^.aubjects.. t;a%^¥eparafi higher levels oft? knowledge , compre^ 

hension^ and^Spplication of khowledge .asfociated with the new (experimental). 
.^;Cu^riculu^ ^physlc%^By^j^y pf^^^^ 

morep these same gMupings of students achieved higher levelq of achievement 
on the objectives of the old (t^raditiondl) curricuium if ^taught physics by 
way of the new (experimental) curriculum* . ^/ 
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• It appears that It' isf/feasibl'e and desirable to. develop new durricuia 

"in. Mgh=',s :physics or the generat high schosls .of Egypt- by arialy ging^ 

'".'inti'matib'nad and ragio^alrtrends ±n physics curricula for^this fev#l' and-Sy^ 



applying'^ these trends- to curriculum devel6pn\pnt of the Arabic Pilot Project'. 
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Sesslott F^5 



trenp/analysiS using microcomputers 

Carl ^ Be'rger 
The University of Michigan 
Arbor, Hichigan 48109 



This session will dcmoiisLr^L^ liow tnicrut^uuit^LiLets bt^ iiaed lo 

Llyze trends using mulLipl^ re^t^saiuri, t^ulynomidl t^gi and 
ej^onenLiaX Le^res^i^^a Lu fit uiudeia Lu data. Vaiiv^us Leclaiiquts^ Lu 
display inf urmatiurr wii i esenLea . ^ . 41auds ^ai dsimun^LraLiun^ will 

ba carried out using rnicrocon^juLer s . Program 11 stings and ducuiuenLai 
for Pet and Ap^^le inicrucumpLiters will made available to wurkahup 
participant;^. ^ 
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' Xi = Diagnositc/prescripcive tests voluntarily taken on first 
examination topics; 

O5 ^ First summative exain-inac ipn on 'basic and organic chcmiatry, 
and cellular ^Lructur^j and dlvisiuii, 

X2 ^ Diagnost ic/praticriptive testa vo 1 utiLarl i y * l ^keti uii yt;c^*uJ 
examlaatiun topics; 

and dllluial dc Ve 1 t/piu^u L 5 

axami nation Copies ; 
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diagnostic/prescriptive system should be considered for implementat ion in 
science programs. In addition, ways to broaden student involvement should 
be Investigated, ' ' ' 
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The improvement of poscsecondary science instruction and the riesulcant' 
learnimg outcomes requice continual attenCion. More developmerjtal,^ and ^ 
researah efforts nliould be applied in this area, Sumti atLtiiition 'shun Id al^o 
be given to ensure that studet)ts of varying antry skills and abiliLlea aiu 
provided with means of improving these skillp and abilities, Therd is a pws&i 
bility that solving ^oblams similar lo those in e rfci^ucc iniiL luuiJ ^liimilaLe 
the developuient of these skills, AlsO', when the ptijuary purpose ut 1 l nic l i uii 
is to aid the learning of a particular ser uf cuncepts ol skills (e 
genetics), ptidagugical ineLhuds d^riigned Co iielp 0\/cr».^Uiiiu .iu t i ^ i t,. l ^i,ii^.ui 
entry ^killb ^ 1 1 c^l Lhinkiug) si.uuid Le ciupli^^yeJ lu tUii^ ^^^t^ 

abstrtict arid mute Cwncrete t^xampl^s Hi^y be n^ed. d by som^ ^LtueiiLs 
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^ THE ACQUISITION OF FORMAL REASONING 

A^iLiX^ VIA A NED i^lAMt^^N iKLAillLlU 
Will i^ui l.diub 
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Lawsons A, E. , "The Development and Validation of a* Classroom Test of Formal 
Reasoning," Jo^ryial of Research in Science Teaching » 1978, 15^^ 11-24^ 

Tobin, m^^Capld , W. , "Tti^ Develupin^uL diid Validation of Feiicll ^auJ Pa^c 
Test of Logical Thinking," unpublished paper, ch^ Unlvet^iLy ut u^orgla 
at Athens, 1979, • 
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COLLEGE BIULOGY COURSE FOR PRE-SERVitJE 

AtiLtin E L aw»uii 



reasLjn f,.r[nally, rii4 CD rs^ wa^. i .iqui . y bas^d an J i., luJdd i f i pi ^ , 

iiLlabicis, i Cion^ 1 ^ i ^ j L 1 ,.44^4 1 _ ^. r Ut. ^ L 1 1 1 ^ . 1 ji4.i i. Liu L 1 i a 1 

to tiuiva n:.\/dl blems? (2) i"j whej* ehtc.L 10^^ i[ULe..uaJ pti^rutLitin t un 
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accompanied i, y an increase in geu..rai i nt . 1 1 1 |L.nce? (4) 'ihat ognitive 
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Two Group 2 Ss (16,1%) were classified as concrete, ten (30*, 3*1) were 
classified as transitional, and^ 21 (63;6%) were classified as formal -on the 
post-tei't'. ' TKe overall Croup 2 mean score of 11.34 was slightly lowGr than 
the Group 1 raeaa of 12.41 sug^eaLing thaL Uruup I's Leiking Lhu pit itist 
slightly Improved their puj4t = test performance. 



D^Ld lild 1 t^-iA Led LliuL u s ^ e 1 t i w LtaiisLtit »^ C Liaiiiliig diJ iv.k 
UVeL^ll gains ill getltiieil 1 nCe 1 1 i ^eLlC c ^Isu did nut ucCUl . t.or'Leleii lunz3 

between tha tUre^ p^^dict ot^v^r iatJlcs , (1; pE^i futiadnca da ih^ Rcavt^u 

(2) pteLesL Icv^l ut t^.i^ulLrVe d v 1 u nu. n L , ^ud (3) d^^i^^ I 1 €: 1 d . j ii. i 

f Ife i d- iildept, udaiiL.^ f^i.d pu^L-Lti^L l^V^l ul L.giiii. iV£ d^Vfe^Kj^iue.iL Wi^iu t^O^ 

and ,15 respectively, ihe coefficients fut the reap-ccive variables with 



posL^-tesL peaci 1 pat-jjs i It^mM of futuigil teci.. uuliig were 
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PKhiDltn' ING IHt. PiAuhiiAN^ c:uc,N I r I VE t.EVKl S 
OF 4-EACHER EDUCATION STUUE^'i^ AT THE 

Ha 4*a^fi ft ^^iiwMis 
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V^V^"^^^' ' '"^"» '^'the determination of^^^^^ literacy of the 

P'^^i^^^&y^-^' ^ STUDENTS.:!^, Tl^reiLAriE SPECIFIC COUNTIES IN GEORGIA 



in 



^^/_:;._"Constanee McNeill;- . - ''\ David P./ Butts 

' /-r' "-^laet'- Coweta^ High School University^ of Georgia 

V-'"^^; / 30276_ ' ' Athens , Georgia 30602 

".'Education for scientific literacy should be a ciimulativG experience 
fi ^ ;';',laatirig a iifetlme and should prov^ide individuals with the knowledge and ; 
. >/Bkllls for' effective 'pier'sonal and^ family decieion-maklng. The respoiiiibility 
/- ""^fot preparing scientifically literate individuals rasA with' the schools.. This 
'is one of the major thrusts of schools in Georgia,^ .However, few attempts hav# 
been made to assess the attainment of scientific-literacy. ^^^ T 
rt^^rthl3"study^ were- (1)^^ to 'assess -"the - present -level^of-^sclehtlf lc^literacy-of= 
V " students in twelve public school systems dn Georgia -^n .an abbreviated f orm' qf 
\ ' the National Assessment of Educational Progress Science Test ; (2) to compa'te 
' > the performance of these stiident^ on specif Ic test items, with' the performance 
"of equivalent-grade -Students used in the test standardization | and (3) to 
datemine the relatlcnshlp^ of - cert;ain daraographle^va race^ . : : 

gizs of scHool^' system, and-ieographlc, ibcatlonipf ^sch ool ' sy^stem)^ on tlie ij , 
-^V.">feqiiis-lj^^ --^--^ 

- I^ Progress ^ fe!^:^ 

? ^ ^Science Testi : W^ JGeprg la^ ^ftf ^ ^ . - > 

tKa Gso^gia sarapi^,^^^^^ to^ ascertain , (1) the' present level of ; . v j 

s^ci^iitiMe Gepr^ia sampli^i (2) th^ Itein perf ormajif C of ^ , 

■ - pao^ wllff the perf oSn^ o^'^eqdi'^lent-^gradfe. stu^ 

ly^ii tlife norm^li^S <w teatriWemsi ar^ the- = 

;i indepindent varlahlfei^^^ and geographic 

t^To'IocaeionTSfT^t^ 

.!^:il^LiZi^J.2^^:^y..^^^ .l::12■^^___^_. ........ jy'C:y/..:^.^,...i.2^^^ 

. ; 2 i Sciant If Ic literacy as measured. .by^, tl^e Georgia Test of Scientific 

'Literacy was considered "as the tiependeht.varlabl^^ for this study. The present 
: levelAof . acierttlfic lit sample was ^determined to^e below 

- the ;mastary lerlterion^of 70 perderft^ accurkey vf or all^ three grade levels tested. , S 

In-the ebmparlson of the Georgia sample with the national sample on selected 

science iWmsv the scbres of the Georgia sample were significantly different 
. jErQ^lthe natipnal sam^ m sixty percent of ; the Results ^pf t*-tests 

^■^ f "^eotal tast sco^s w^^ (p <^ *Q5) )ftfr Render race, sehopl 

: J Isystim siz^ . at all three grade levels tested ^^ and f p^. geographic location of 

the school system at tha ' fourth- and alghth-^gradei, ' ^ 
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' SCIENCE" INTEREST ^OF- MIDDtE^^-^ "SECONDARY "SCHOOr STUDENTS ' UTAH'' 



' Jr: ' ^ . * J- Hugh Baird ^ ^ 

' > Reuven Laiarowitg ^ , ' ^ 

^-C,^.^^ U ' ^ Brighara Young Unlvarslty . ; _ 

Provo,- Utah ^ 84602 " ' 

- In today's ^junior and senior high schools j Btudenti expect more v6±e0 
in decisions about what they study,'' They want 'to get knowledge and skills- 
which will be of worth to them-either usefulness- In their vocational ^ 
decisions or usefulness in solving their daily problemB. Ta the dagr.ee that 
subjects .studied are seen as worthwhlfej then :both. motivation to learn ami ' 
trust in the school and r teacher may l4icreaee , . ^ , 



*This^ research was^conduc ted 'sincS^thgre^'^is-a^decraWe^fa^^ 

interest ±h science and enrollment^- Is down In. secondary sciehca classes. -It ' 

sought answers^to two general questions: (1) 'What are junior and senior high - 

school rStudents* .preferences and-c^ regarding science subjects? (2) Ate 

there differences regarding preferences and choices related to tHe type of ' 

■school attended- (urban s suburbans 

(grades^6-12)^ or ^ the gender of the. student? Information colleEted could ^. 

'^Jj^^ib^te co- a^more b^ which^couid reflect iiot only" 

icientlats^ and curriculum writers' opinions but students' needs and interests 

Itoo-^ ^ \ ^ , - „^^.- 

— - I , . _- . _ , 

.^Approximately 12000 students evenly distributed from grade sIk (now a ' 
part of many of Utah 's ^middle schools') through grades twelve were questioned. 
.There were 914 girls ^; and 940- boys. 603 students were enrolled in urban 
aohoolss^.753 in suburban^ and 498 In rural sc ' / 



^ completed a 'two page questflonnaire. To avoid Influencing 

their responses- students-were directed -tothlnk of- and then "list- five 
science subjects which you would most like to study in school, in order q£ 
preference." Demographic information regarding school attended, grade In I 
school, and gender were also obtained. The data collected were analyzed using 
frequency tables and chl-square analysis. ^ ^ ^ ^ 

Findings . , 

Several ffiretids^^Jw^ atudehfi^^r^ferehces were compared 

among urban, ;,suburban, ,and^ru The study of . zooiogy and the human 

body were the^^o, subjects ^ffl^ by both; se%es 4n all grades and 

^^|oois.^-^Subj^^£s. rel^ 

Ttwstud^ of^^^ about midway £n f list of eleyen generalized 

^y^^ts by urban students, decreased in Ihe 'preferences of suburban students, 
ana decreased even more iii rural schools. The study of botany was more : 
preferred by suburban ind rural stuSents than by the urban students. ' 
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.Glr Ik* Interest In subjfects relating tp'^the human "body- Incr 
^etead±ly^£raij^gr^ through y twelve while i^i^erest, in -the physical scigncas^ 

began and i?fe^lned^svery low. Zoology-was the tno^t preferred sufcject for 
= boys; ^citgmis try and in *the lower grades, 

decreased; >Mnd interest J-n'^^ubjects relating r^to the human body tended to 
increase yin^sen±Qr>^ighr schocQ.y though not as much as with girls 2vi[ 

" ^ ^ - ' * ' u , ^'Ic "■- : — 

: Some questions important for ^: curriculum writers and teachers' occur 'as 

the general findings of thia study:- are considered* I^at-gqsslble^^ c^ 
are there to explain the relatively low status of the phygfeal sGiaimes and 
tha lack of itrcarest in^ ecological subjects? How can the curriculum be - 
modified to take advantages of students' high interest in .life sciences? 



; " ■ • " .- SCIENCE ^NEEDS -^ASSESSMfeip'i . A STATEWIDE APPROACH 

.'^.^..^ . 6 Piyush Swarai 3 - 

I J ' University of Cincinnati - 

/: , ' ' ]^'~" Cinainnati, Ohio 45211 

Stanley L. Helgeson 
rif;*! Lawrence L* G^bel 

The OJiio State. University ' , 
Columbus, Ohio 43210 

This prasantation .describes the development procedures, tast-^ ^ 
adiainiatratlons data analysis , and. future impllcattDns ;of a statewide .needs 
as a e sgnjenc'^^ f o r t in ^he State^of Ohio-^_ A representative sample of ^aducat^prs 



was askecf >td develop a science test fpr grade 8 whieh-raf lected the dlvarsity 
of programs in the sts^te. The development 'proceduras' involved collecting 
objectives from existing sources, f qllowed by a field - review by 100: aducato^rs *> 
Iwenty-five ; objectivaa were ultimataly eelected. This was followed by the 
^neratlon of a list of approKimately 250 test items pertaining'^-tq. the ob ject- 
Ivas.^* After looking afc'€iia field "'tast reauits*, a finals test eonfaining 114 
Tltama~wa^~develot}ed.'^ "t:^:^.:,^~"^Jrr/-^',: 7~^~^":r7'~jT"T7^~r~' :-'";:7jr ~trv~r'' ^ 

— ' • - _ ' ' . * ."^ 

■ ■■■ ^ ^v:y ^^nm] teat was admlnistared in; 152 schools in Ohio in ApriT* 1979> The 

aeboola were selected usingV4 ''two'^stage Qlust sampling'' ■procedure. The ; : , 

aahoolaiittcludad in the sample were representative according to^ community 

si^ea socioeconomic status^ and minority/non-minority composition of the 

achoolar StudentsvitJ each school ware chosm using a random selection 



procedure ' ^ 



-The-teaJt-Was-used-£o-determine -the-^t"atewide -naada— In-aciance-at— tha 



8tli: grade Jayel* Four c6n^^^^ were includedj (1) Physical Science | 

(2) Life\ Science; (3) r Earth Science; and (4) Integrated Topics* 

- ■ ■ - ^ i ' ' 'J ■ ■■ i ' ■• - 

Areas of strength and weakness ware determined based upon detailed 
analyses and , comparisons of the actual scores to predetermined minimal and. 
optimal expectancy^lavals^ The rastilts pointed out that/ students ' performance 
was best in the domain of " Integrated Topics ^ which included items on science 
processes- Earth Science concepts were next beat . understood, The remaining . 
twovareas^; Physical Science an^ Life Sclenceg were def initely the weaker areas 
^n* terms of student achievement .. Only five out of a total, of fourteen 
objectives -^^In these two mreaa meteor exceeded the minimal aKpectancy levels* ■ 

Based upon test results and detailed item analyses ^ it is . possible, to 
further refine the instrument for use 4n additional neada^ asseasment efforts - 
at the state or district levels. Two strategies to be employ.ed by school 
districts as a follow--up of the statewide needs assessment are currently 
available- _ ^ ' 
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. r ^ FACILITATING PROBLIM SQLVINd-. IN mOH^SGHOOt^ C^ 



....... J*. Iiidlana^Unlvef sity ' . / ^ 

' ""V " ~ Bloomington; '^Indiana 47405 ' ' • . • 

^ J Robert" D, Sherwood " 

' I "New York University . ^ - . ' ? ' 

New York, New York 10003 ^ ^ 

, '.Chie of the basic skills required of high school chemistry studMts'^fa 
^ problem solving. Students, frequently lack prof iciency in this araaj * yei 'Idttle ^ 
research has^ been conducted which examines strategies -that inight>' be i|sed to ^ - : 
^^improye^studentsj^. problem solving/.skills The majnr^purpofip. for rondimf!-! ng . 

w'.^^^^ study was 'to determine whether certain instructional strategies w.are 
:^ chemistry^ students V problem ^solving 

in four topics integral to every- chemistry course* This research was supported 
by NSF, . ' . ' . ' ' 

The effectiveness of four instructional strategies for teiching problem - 
"ty^lving : torstudants ~o£-v.ar±ous"proportional"reaaoning~ ability ,~verbal^ind;^ttt^-^^ 

vieiial-preference J and mathamatics anxiety were compare in this aptitude -by ■ - 
:Xtreatment interaction study w^^^^^^ (IJ the f actorrjabel ; 

~ method |1 (2) ^thi^ua^i /.of analogies; (3) the use of diagramsi and - (4) propor- 
/;"'tionality- ' *^^'''-v^^^^^^^^^ " ■ - ; . .. r\ . ■ ■ ^ ' - - \- 

- ^^/^^ 

In^Central and South Can tiral Indiana; Students (who were randomly ass igned to ^ 
one'of the four' teaching strategies within each classrooiE^ prbgrammed 
-^botokle t s— t o^s t udy- t he -mole^concep t-^=-t he -gas— ^laws ^^s t o ichlome t ry and^molar 1 ty 
Prpbljm solving ability was m^^ a ser^ies of Immediate post-tests - 

given after each" lesson of each instructional units delayed post-tests given 
within two weeks of each unit, and the -ACS-NSTA Etemination in High School 
Chemistry administered at the end of the year, ^ ^ 

- Students f aptitudes were' measured at the beginning of the school year^ 
using a .verbal-visual ^ preference scale developed by Pavio (1971) , the 
Mathematics AnKlety Rating Scale p and" a modified forpi of a proportionality test 
V dave3^o|?ed by. Staver artalyged using multiple linear' Mgression 

teohniqiies* ^ ! . . i 

^Results^^^o^^ confirm the work of Barnea^^^^^(^ Sherwiod l ^ 

and Gabsl *(1980)\ that showed that mathematics anxiety is negatively corre-» ■ 
latedwtfh^ science achievement* Results also Indicated that problem sdl^ing 
abi^^ity in chemistry is. dependent on students' proportiona'l reasoning ability, 
gtudents- visual/ and verbal preference had onLy one significant effe^ct on 
prohlem solving In general with visual students perfqralng on the 

molarity Immediate post-?-test* ^ \" ' 
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fMi-the general ^^pppulatlon were found to be 
r^^^ p^efej^able^^a ^6"th^^ particular science ^concepts • The ^ 

r\ factor-label method vas Che most desirable and proportionality .method the, - 
least desirable for teaching the mole concept. However, the proportionality^' 
'J^jiqethod: was better for teaching the gas laws whereas~^$he analogy, method was ^ _ 
^ \ /the wore^t. \ ,^^\rJl.: . - 

The analogy method was superior for teaching students with particular 
.characteristics: g (1) low vlAal preference and high verbal preference; (2) , 
" high mathiematics anxiety and Iqw verbal pref erencei, and-^' (3) high mathematics 
anxiety and low proportional ^reasoning. Teachers should consider these 
student' characteristics when determining which approach they will~uae to 
tsach particular, chemist^y^topics, A' 

- ' , ^ V .-^FERENCES 



Barnes, G. "Scores in a^Piaget=type of Questionnaire Versus Semester Grades for 
Lowex Dimension College Phypics Students," Aigerican Journal of Physics , 
1977, 45: 841-847. ^ ^ . 7^ 

P#vio, A. Imagery and Verbal Process . New York: Holt, Rinehart and Winston, 

,^ 1971. H \ ~~ ^~ ~ ^ / . ... ^ ' --"^ 



Sherwood, R- D., and" Gabel , pT L. "Bailc" Science Skills for Prospective 

Elementary Teachersi Measuring and Predicting Success Science - • 
. Ed^cation , 1980, 64: ^195-201; ^ . ' ^ ^ 



' \ Session _G-4 ' L ^ \ \^^ \-.^.} . 



WW^^^^^^MMMMM^:''"^ EFFECTS OF TH^ MASTERY PARADIGM ON SUMATIVE 
i^i^ter?!?;^^ IN A HIGH.^SCHOOL BIOLOGY LABORATORY COURSE 



William S*Kushner 
Syracuse University 
Syracuse, New York 13210 



' . The purpose .of this study was to .evaluate, in a high school biology - 
laljoratory course containing students of widgly differing abilitiiBi,.-^^he-— 
ef feativeness of a' mastery learning atra^eg2Jn.-^rQmcrtl^g^c^ growth 
si-^^i ?Sf M«^€4j -¥y>a^^ praetleal ekawiimtion . 



Methods' and Froeedure \ / ; ; = - > ' 

Nlne.t^^n- elairts^^of (N^43dX -were IriM 

In. this atudyl . there were -10 sections of k leval^ (average i and above^ 
o Stud^BiitiX ^nd 9 se 

^Jea t.ur#^ of ^^^^ t udy -wae ^^t^^ o ra t or yi^se^t ting ^ conmon-- 1 q ^al 1-^s t uden t s *zrr^qf^r 
Iriaur^.prop^^ levels and treatment gtoups;v students ii^ 

■ each\ biology ■ elaia/wererahdomly; assigned to the treatments (mastery), group pr - 
rtp the-^ V - Students -1x1 each were then randoiply assigned i to 

specific . tlmes.v and days, in the biology laboratory:* Each gr^ b f approsdmatiriy 
30; atudehts had^a assortment o^ mastery and nbri-baatrfry J students f rom- 

both^ A. and Bl^l^^l jc ^ ■ : : 

. ..^.^4aboratQry manualv developed and pilot-^atudled during the previous 
five yeafs y ^as gi ven to . every student: at - th js ^beginning >of the sdhoolL^year^ 



Each exercise contained an introduction s objectives^ procedures cfuestions, and 
a data sheer f or the recording of ; relevant inf ormatiori;^ ^ Evtfluatibn^^^^ ^ " 
learnl'ng took place on a wepkiy basis by means of quizzes at thfe conclusion of 
each eKperiment- . A teacher assistant Ipcated in an adjoining room ^ hired 
specificaHy fpr this purposes was in charge of testing. Students/ in the 
mastery group^tiad the option of taking as ^ many as three parallel quigzes for 
each experiment to reach or exceed the 80^ criterion level* The students in 
^the control group were allowed, tb take only one quiz for. each experiment* 

A computer program developed fpr this study enabled the Investigator to 
closely monitor the evaluatibn proeeis by determining the following data for 
each laboratory exercisti'(i) Subkoviak reliability coefftoients for each of 
the 16 parallel quizzes ;^C2) peretinta^ of students reaching maateryf and:' (3) 
group means and standard deviations for both A and B level mastery and non-^ 
mastery students. Additionally, figures were generated to show percentages of 
A and B . level students .who .availed themselves of the second and third quif. 

Summative laboratory practical examinations were given to all .students 
in January and again in June. An analysis of covariance^ using the DAT 
-comblned-score-of- Verbal -Reasoning^^ 

variable, was performed to analyze the^ results of both examinations , A 

. j - ■ . 
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' ' J /multiple regression. analysis vas employed to determine relationships among - 

— — ^-selected variables.- An attitudinaL-^questidnnair;i-Vaa7a^ 

students during the last" week of the academic year. The result's of the'"^ 

; questionnaire were divided into four |roups: (1) mastery A level males; (2),^- 
mastery A level females^j (3) mastery' B level _males; and (^) mastery B level 
females. The Hotehberg Extension of thp Tukey A procedure was used to test 
' - for , significant post hoe contrasts- ^ l^li-H-- . ~ T 



Results 



1. There was no significant difference on either summative 
- examination in ithe adj us ted^ means between^ A 

; and -A level non-mastery studen^^s j or , B level mastery and 
B level non^mast^ry. students. ' , ? ^ 

Far each, summative eKaminatlon j if averaged pyer ^ both 



_£'._^f0r'^both-groups were not significantly different , The 
~" ~\ f ^^^imultaneous'^ error rate for these 'tasts was a < ,i05,r ' 

\ 7 V / diif fe^ - v ' 

* " /CbncluSibn" ■ V'^. ,' V ■ - -• • ■ .. "•. .• - . - • - v.. " : ' -^r 

£ ; 1 £Mg^ biology laboratory appears to be an 

alternative 'which is not better or worse than a more traditional approach. 
However, with all the effort needed to writje, implement, and run a mastery 
. laboratory program, one would .doubt the value of such a venture. - ^ ]: 
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THE ' i9 77-8d' PROJECT LEO "STUDIES ^ . ■: ■ 

Ygj^Cj^j^Q STRATEGIES " ; % V^'t^t^ ^-f '^i' 

" : '-''flCharres^qr Mat thews . 7^*^^ - ' ' .. . ' ^'^^ 

: f'.: ^-y- . Dorothy Schlitt . . / - ■ » ; : \ ~ ; . ■■. - -. 



Florida iStatBUri±veirs±t3^;^:>^^ 
:Taaiahassee»r Florida - i 32306.v 

Charlie^liv-Ray V : 
MarsHali t own Coiimiunity College 
Marshalttown, lowaV SdlSSv^^^ -^^^^ 



- Obiectives _-- . - - - . 7,.= / 

Project LEO is a research cooperative which has been ^tudying^^sciende " 
:y^. J-f^^^S environments and outcomes for t;he last twelve ;yeM is recogni-^ 

: :2ia4;that t Physiological: a t^te 

f I : v • - Project LEO^ li^s recognized (and piirsued the 

,;|^o»e^s^ These ■ 

vptydi<^^^3^a^ beHavwraL pattern d-nveleini^it 

Befio^d^ry, r^i^^^^ temk/of student 

^Behffv^tpr^ind. ebg learning Out cbmesv During 
tha^las^ two years , Tro j ect LEO has continued to ^sfcnBy two specif ic quantlt- ^ 

a^iyaly-definedi taaehe in" thi^se '^ittiations^ m 

of .thestf Jstudent characteria It has also studied specif ic variations on ' 

ths^e twdCpattirne and hW these in specialized situations. 

Summary of Methods \ 

^During 1968-72* activities of Project LIO focused on developing and 
validating ^the parameters of what has come' to be ref erred to as "student- 
structured learning In; s^^^ <SSLS) : strategies, ^ defined in tertns Of specific 

teacher behaviors* During this same period, field studies revealed that 
icience is most often taught via-highly directive teacher behavior patterns. 
This pattern was alio defined ^in terms of specific teacher behaviors and has . 
bpen identified ar science" (TSLS) 4 Since 

1972, lat>orapory studies have been conducted with by €t 1000 students. and 40 
teachers. Through teacher tralnlhg a observation, 
teacher Behavioral been maintained within the parameters of the 

quantitative definitions of TSLS and SSLS , Various dependent variables have 
been studied— including student behavior, student achievement, attitude toward' 
science j locus of control, creativity, disruptlveness, confidence, problem 
solving ability, motivation, /critical thinking, abstract reasonlrig,and others* 
Other Independent v^riables^liave included time-of-^ seK^ ethnicity, 
cognitive level, etc. ^ The 1977-80 studies which have not been prespntfid or 
published previously focus on science teaching strategies and learnirif out- 
-comes- for "^di^ruptlvr'memen^^ 

tion of the SSLS teacher behavioral pattecn in secondary school science 
classrooms. ' * ' 
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studying science untier" V 

;5^^;=^rSSLS/^ the following: problem^6i,ving-^=n>-v^^^ 

^;;|^^abllity, pro ^ielf^tnltiAtl^nertv^ 

:v v, verbal creativity, and: po^itlj^4ti%aC^-txide"toward science and toward 'independent- ' 
S^^^Uv [leartiingj^^^ 

^fff^-^-'^itat^ of the teacher J, Aeopyihg otl^ iriitiating ;iritjei-^btiph '^iith^-''^^-}^^ 

' the teacherv and disruptiyeheaa^ r v - 

aahlevement . in eclenQe seem'- to: b / 
. * :■ students- ' -Although PrDject^^^^ ^ /. 

rthat.;^ tudents are vmore Ihdependfent:; ind^ifiiiyiM 
TBLS eonditions J ^thfere ar^v specif icVip^ 
Tgrovps of ■''Stiidents kre^^j^ 
^^...^^^ub^g^wip^s^q^s^udje 

. certain measures: of leariiing; it" Jtaught ;b^ SS^S^ut:^scqjrt4 those: u:^ = ■ 

1. Dieas^res if taught; by. TSLSv i' StUiSying-^ 
^ has indicated ; specif le -effects 

' IripHcations _ " -.J^yy^/:'^' ' : i ^/ ^ ^: " V" =^ r.":r^^ h . -r' 

rrrS;::. Scienca^educlftQri^l^T^ 

problem solving confldeAce I rtudent-^^ , , positive 

7 attitude toward aciencei an^ to^^wiCindpp^ 

-^- holi-stic science learid^ to 
. Implement, a consistent SStS strategy, -.TKose salen^ f 
accomplish iriformation acquisition; alone should .chopfe either SSLS tfr TSLSi 
- ■ V make science learning equally avkilabl 

black. and white students both spxes should Implement a consUsteht SSLS . 
strategy, THosq wKo wish to maximize abstract reasoning and critical thinking 
— should usa-an SSLS^ strategy^in-TKhieh-hlgh 

• Further study is needed to identify the more specific aspects of SSLS and 
TSLS wbieh may be associat,ed with the varying outcomes of the two ^ strategies. 
Other strategies should be quantitatively^ def in the fashion 

/ :o£ tjie LEO studlies. Longitudinal stu^ . 
variety of different school settings. . Teacher and student praferencea and 
personality types should be studied as they relate' to instructional strategyV 
Various strategies to assist ip .the '*survlyal" of the SSLS teacher behavioral ' 
patterrt shduW environmerits . 1 '^J ■ ; : v ■ 
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' ' \ ^ ' COOTARATtVE LABORATORY' SfUDY OF THE^ EFFECTS "''"" ^^V- -/ -''n' " 'l^t. 

■ -'^>.i-;.-;„c.: ; . OF LOWER LEVEL 'AND HIGHER 'level QUESTIONS ON , , ''/■.■'""■I? 

'T'^'-' r-,-gTUDENfs^'AB5TRAbT REASONING AND CRfTICAL THINKING V?; 

' - -'llif. --two NON-DIRECTIVE HIGH SCHOOL^ CHEMISTRY CLASSROOMS ' ' ^. \- 



1' Charlie L- Ray 
'ftoraS^lltown Connminity^Cplleg^ J 
r Marshall com j Iowa :;S 




Charles C. Matthews ^ - v^. 
Dorothy Sehlitt }'VV,'^'-^4i\ ''^ 

^ ^ Florida ^Stata^'^Unlirarglty T'^^'^ 

- Tallahassee Flor4.da^ 32306 ' " ^ 



The purpose of this study- was to investigate the effeeta' of lower letrel- 

and J)ilgher__ieveLqueB ttons _on_a tudante*!^ ^b_s traoj OE^eaepnihgl anj_er itlea ^ 

thinking. in a non-dlrecEive .High' sehool^ chemistry teaching strategy. ' - / ^ ' ' 

Smmnary of Methodology - - , - ^_ y - . ' ^ - . , . 

The two learning environments were equivalent in terms'' of science- ' . 
matierlals^ classrooms settings, and general teacher behavioral pattern* ' Only ^ 7 
the cognitive levels of teacher questions ware varied, from one->group' to ^ the ^ofcher**; 
One class was taught using a majority of Higher level quest ioW^^Ctfomp'r^h^nsioi^:-^^^ 
application, anal ysis^ evaluation, ^andn affective) while thev other ^class was ^ ; _ 
taught using m maj ori ty ;of managerial, and lower level^ ^npwledg#) qu^MlSn^g^ ■ . i 
The Sciance Curricul^u^^saessraent System (SGAS) -was used- to define *taieher -^^^^ 
behavidr. patterns and ^ tEe^rojact LEO aefiaition ot "student-jtruatured^ . ' 

laarni^g in science*' teacher; behavioral pattern was' uied? MaBsgerJ^al .. 
questions were' defined in terms of Blosser 'a (1973) "question CategorleaV 
System o'f Science" and knowledge qties^tions were def ifted in terms of Bloom- s 
Taxonomy o£ » Educational' Qbjectives as were questfions at the levels of 
comprehension, applicationi analysiSi syntheMSi ;and>*;^valuaf ion, Affecclve 
quastionfj^Me defined,^ Tinsley's r'^eacher-Pupil :^ 

CJuesit ion Inven t p ry 7" ; y > - . . 



; ThS study was dondue ted for 24 weeks. with 54 tenth-, eleventh-^, and 
twelfth^grade students enrolled , in high school, chemistry. Both verbaL and 
non-vetbal student ,and -teacher behaviors were coddd uilng lfec thews' (1977) , 
\^evlsed SGAS Categories , The^ Watson^Glaser Critical; Thlnkltig M^tf^ralsal was 
^usad/wlth fprrn ZM aa;^ pre-test 3nd Jorm' Y as a; post-tegt * - The Alas tract 
/Reasonltife Test of the tnf lu^ential Attitude Test was used Vlth form S is.ia 
^ pre^te^t^artd forttrT as a post^ta^t. 
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^■^^ ^Riaultg aria ConlbteQris " ' - . , ^ - , - - . ^ ^ ^fl . " ' ^ r 

^-^■'^SS ' , - /.V. ' . - ' ' 

='7 The rfe'girlts^pf analysis of cdvalrx^ViE^'' indicated significantly higher 
. - -perf ornjanges. Qig-'^h^ -thinking ^3]^*5l abstract reasoning- tests for the 

' _ ; elassH'^'glit^'^ questiQhg._^Also5 a significant two-way 

. 54 Interact ion"betti/eeri^^^^^ .t'dha^ior and tfiade pbint average variables ~±n .= 

-J ,.^the abstract reasonipg ability analyses show that both students with n^h '/ 
' and low grade point* averages did better in the classroom taught with higher 
^ ^ -level questions. , .. . . - ' . . ^ - . 

' : ^ This s tudy " has prbvided t^ntatlv^ answers -to the questions which wer© 

stated above and sugge^ reseapeh is needed to answer such . 

■/.-questions as the following: ^ ^\ * ^ • ^ '\ 



l^r^What'^sequenee'^of"^^^^ 

discussions? - . ^"l^^ • ' ' 



2. . Are teatherp use of higher, or lower„.levei questions.. baseB'^f 
.:on the curriculum materials* availab^a to th^fli? • . 

. 3i; What .questions are appropriate, for "science classes in terms 
:-~':^~rT"-p ^pd J cognitive "and "affettl vQ^ahtllt las?" ~ 

^'%^^^4^.f-*0B*?^^ increase 
a <^students-s Initiatibri^of rquestlotisTr ^ ^ 

. : 5*!:^.j.Will' teacher; and student training in higher level questions 
V WlnguMidLncr^ase ±xi the students! understanding of science? 

. ; 6* ; Is:^there^ a re-lationshlp between the kinds bf quest^ions 
■ ' V students ask. and evidence of good science teaching^i^ a .c-^*' 
^ : g teren classyoyam^settiing?^^^^^ . - ,f / ^ ..^ ^ 



\ ... 7^ Should jtudenti be trained br^ shbuld they b©"'allotjed ^to^ 

develop with6ut Jsp^cif Ic^tiiinl'ng in question-^a^kitfg skills? , 

; ^ 8* Do directive- st,rategles ^ith higher level questions increase j ' v 
* V s.tuden^S v abstract reasoning and critical thinking* abilitiesJ 

, ;^>^y^ssftyy,lEacrlQl|L Ev.. Handbook of Ef leatlvfe - ques tiqnlnR Techniques ^ Wbrthing^on, . 
----- V Qj^^- 'ffdu<«ttftf#^ \ 

. MathfewSj Q.: C, Student Stru&tur^d Learning Ih Science C3rd Edltian) *r Dubuqt^^ -. ^ 



118 



A 



ERIC 




^IXSCOMCEPTIONS 



^ i^j^v^y^^^v^^^^^ College, of Victoria at Franks torr 

' ^ ^ * Frankston, Victoria Adstralia 3199 




p ' ' . V. ^ . ■ University. o£^,5^?,>£ag\rat A . ^ > I' 

' > ^ ' ' ' ^ Austin, Teias-' 78712 - - ' ' ■"■ 'l^^^^'^i'-'^^:}^ 

i^j^&vv^^ of people who 'teiievii^^partacA^ s^ientl^ic ^tnlsidoMept fpnf ^ 

^?^^^^l^e*!'beeh" dociimeri t e d :rb.va1?- tKrae":^enturi#sv^p^ 

may. be a handicap to chose who live in a d^tfocratit^indirstr^^^^l society, - j- 

Tha present study (1) ^ identified certain f^c'i©ntific misconceptions ; 
possessed tfey ^high school i^fia^unlversityv^s^ (2) Identif ied, ;;v by written^ ' f 

^ ^ and intervw and* (3) ; cJ.aBSi£j!Wd : v. 

=^'^.:u.:^^the^-n^ 

^ ' ... ' Ml:, eaittUer ;stud^ of scientif ic misconceptions suffered from at least 

^1 - V ba^ rf^: th CI); Qnly anecdcrtat evide^ce:^was 

existence of *tj^)|\ifjiscDncepti6^^^ p- (2); Xrivlal ^concepts , supers feltio.ns j and . 
; : fiolfclore ^were tested (many of which "i^re; of bizarre : inMrest only) C3) .©niy M 

■ ^ a; small numbejT: .o^^vptudihti aU)|"' (4) _The test :d^d not :i 

allbw students tB"' answer "I do njt khow";i^^§^d/brt ' (5) the structure of the . v 
'tteslE^had^^efects s the^l&^fer tp^.x^ia|ft,^^e/ false items was^ "f ai%e")V All - 

J: ^ gf jthsse vdefedg s wer e .^yercom e i n th& p res ent stud y i 



^ Y ^ ^ A pilot study^ustttg'^^^^ thatV alchou|ftv^ 

more time-consunii,ng, a clinical interyifw yielded more information about the 
origins of miBconGeptions^ than a cequestrfor written inforTnat^en about;; the -^1^, 
origins, . ^ ^ - / . ^ ' ' . ^ . ^<^-' - ^ ^ "^^ 

A final ,1ns trupant,' the Trembath Tesjt of Spientlfic Misconceptions (ITSMJ 
^consisting- of i6 true/false Itemss 15 npltiple choicfe items* and 6 brief ^ 
written stattments wasiusdniinistered to 47^cQlleg& stiidert.ts. 

■ J.XTSM was shbii^riv.to hd^^s^tfv^^a&fca^fiactpry- re^abl the validity ^ 

.^#>^tjffi|;*^^^;6;x^s^tn^ ati^^by the judgements of a . 

groQp %f 'scieht6 educatbies. ^ v .^ ^ 7 , "^^^ ^ 

RtSu^lts from the administration of the TTSM showed thatj for the college 
p?t]dde1rits in the samplesJthe high achieving, students were less likely to use 
the dptlonr "I do .not know'V than" thai lower achieving*^ A clinlGal intervle{ 
technique ?Mv^J,md the' C^iglrt oiE^ 97i 7K ^^Q^^^ that were= 

datected, TKe/3niOTbet; *o¥/ stM hours ofri^sdfienift^^ t^ gradt. 1,Q level 

-correlated pos^AStfveiiy t^^^ 

number 6£_pr#Bi^t^^^^ of science , taken d^sion of college correlated 
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negativelx with the number tDf Maconceptloria pokseiaed, ^^A^ti'Siiif ic^tion^ of 
the origins of misconception^ was* made J^nd used reliably by trained^ud^es 
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.Session H-3 " - ' - * 

' ' ' ^ THE CO^ffARATIVE EFFECTS OF CONGRUENT AND INCONGRUENT 

TEACHER VERBAL BEHAVIOR ON HIGHER LEVEL 
, LEAR^NING OUTCOffiS'^OF SECONDARY BIOLOGY STUDENTS DURING 
^ . ' DISCOVERY /INQUIRY LABORATORIES 

James A, ^^otti 
H* Seymour Fowler 
Pennsylvania State University 
Univereity Park, Pennsylvania 16802 

The purpose of this study was Lu avaluac'e wheth^i congru^ti^y 
incongruancy between a teacher'^ incended discovery /-inquiry laboraLOL-y 
Instructional strategy and his actual behaviors used to Implement that ^li^li^^/ 
had an effect on higher level learning by etudenta. 

The mixed 'findings uf edtlier ^^m^^L^h uu lUs e££t.^L^ i^b^^^^L^^ y 
instruction on pupil learning and the suspicion thdL Laachars Ju not, in £a..4 
conduct discoVery/lnquiry strategies ^s Intendea, enw^ouraged Lhl^ aathor to 
examine teacher's verbal behavior dutin^ science laboratory inatructlun* 
Existing studies appear to avoid verifyi*»g what ^orLS of ihteracLlons etre 
actually Qccuring undac the iah^i ui "labptetuDy eKperieiica Henc^, It 
appeared necessary to question wh^ch*.i: the teacher's verbal b^u^vior jutlu^ 
science laboratury in^tructlDii is ^ r^ieva^.t variable when determliil lUg 
effect of science la^bQc^Lury It^^tiU^tiun un ^Ludents* higher level leaiuini^ 

instructiont two addiClunal pi^bi^m^ rem^l..ed . (1) JlJ the ^drlier reue.. i 
evaluate the app^upridte hlehtt lev^i Uarning .,utc..mes, and (2) w^a th^ 
method of ev^lu^Ling iab-raCwry ledrnuig a^, l 1 a Ld fu£ ass^^sin.. Lh^L 

learning.. Cuu^eq ueni 1 y ^ Lhls s^udy asse^.^ed wh^LUei aL.i iciiL i f o . iuaii,^ . 
science ^pLuJedts can be ..n =ef t ecti v^ means t. discrl . Inaue previously un .uL 
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Following twenty-four weeks of experimental instruction. Judgements concerning 
the affects of Gontrasting teacher verbal behaviors during the laboratory 
sessions were made on the student's performance designing and developihg 
science projects and ^measure^ by: (1) Che Science project Evaluacion Criteria ; 
(2) Welch's Science Process Inventory; and (3) the Allison Adaption of the 
"Allen A t tit ude Scale V' ^ 

A two-way analysis of variance was employed for the analysis of treatments 
and type of pre-tests on the S^cience Process Inventory and the Al lison 
Adaption of the *'Allen Attitude Scale '- post--test scores; and a two-way analysis 
of variance with repeated measures was used tor the analyai^s o^ gain scores 
in pre-teat and post^test results of the Science Pru cess Inventur y and the 
Allison Adaption of the ''Allen Attitude ricale . " Finally, the null h)ApMLh^sla 
concerning pupil perforTnaace on science projecLa w^a testt^d uaiu^ indep^u 
d^nt sample Le^t fur the analysis ut ihe Scli^iK.ts fku)et.L Lv^lu^ilui* 

The fulljawlng findiu^^ ar^ le^utLeJ {y - .0^). kl) Li.^ suLj^^.t^. 

t^g^iJless of Che teacher laboraLory verbal trt^dCmenL, did n. t differ .ii^ 
tically in mean a^^ure p^rrucmanc^ un undeL a i and 1 st^l^nce u.e^sureJ by 
Welch's Science Pr oce ss Inventory or on scientific attltud, s mea^ur^d i. 
Allen Attitude b c a 1 g . (2) The ccgL.eiu LLe^LineuL iubjecta ^.att.ud aigiiltl 
cantly higher mean scutes in t^^iiitive at.liitiea t lauivc l,, Lhe u.. Jer^ Laii J , . 

^ud us*a uf' #4.1 elites t^iOi^es^ea £negi3ut..d by Lhe ^i^.i^ki^.^ P.uj.^L Evuluatfuii 

Cr i keri^ ti,aii did i he incung*. uetit Li e^tn^^nt ^libjects. 
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.EFFECTS OF CURRICULA ON SEARCH BEHAVIORS 
1^^^^ MODELED BY SCIENCE TEACHERS 

. ,.Jphn T, Wilson , 

UniveTSity of Iowa 
Iowa Clty,^ Iowa 52242 

During science instttuction, students perform search behaviors as a mma 
tc3u- find and intarpert significant information^ These search behaviors are 
often acquired by observing others model thm.^ behaviors in reponsa to teacher 
questions or directions. However, the behaviors modeled in any particular 
science activity were hypothesized to be d^termliied by the L.urilculuni umCerl 
and plan of instructiun. Hence, 25 teachers meeting qualiLy criteria were 
selected for each of three different science cur ricula==ESS , SCIS, aud SAPA 
Audiotape recordings of science Instcuction w^re made throughout the school 
year. Double repeated Landom sampling fruni thest^ tapes provided the profllt^i 
of teaching skills for each curricula. The diffeLences in skills maLchad 
exjj^c ta t luns de^crib^d in the cur t Icul wti. maLeLlala, It wa)>*ld be t^Apei^ted 
chat students In ^ach f Lhe wUttlcuI^ w,,uld be exp.^^ed Lu dlkfaieuL uiodels 
of Search beh^vli^r. 
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A CASE STUDY EXAtCPLE OF A BEGINNING TEACHERS *S USE OF 

CURRICULUM MAT'ERIALS AND THE POTENTIAL OUTCO^ffiS FOR STUDENTS 

Brent Kllbourn 
The Ontario Institute for 
Studias in Ed^ation 
Toronto, Ontario CaSda M55 1V6 

This paper pr^^enta an example of a beglnnltig ^eachet 'tt uii^ 1 1 t i ^.ai uae 
of a biology taC| which had potentially nt^gative consequences for ^Ludents. 
The paper relat^ the teacher behavioL and potential outcom^iS fut students 
to ^Uch situational facLur^ uh*^ Leeich*^r*a sLage of |,iQf e^is iui*a i veloptueii l 

the text this taachftc was required to uses teaching ^lylte, and Lhe character 
istlcs of the general-lev^l , grade nine biology claaa. This pdper showa the 
interplay between substantive content issues in the dl^.^ipliiie of biology ana 
more strictly pedagogical Issues relating tu th^. Le^cher's^ lut^^LiLiQiiM cind 
performance lu order to mtike a mi.>re genef.jl ^ ulni cyiicertkiiig In- service 
educaLiuu. it is at^iieJ Lhat: yue t^sncLluii ..t lu-a^Lvii^e edu»,aLiuu wwui i be 
to help ta*iitiei3 Jsvelup awaf euc^s ^ siud skill ,uut.^tiilu^ ili^ a^ptupiiale 
aioJlf ic^s t iun uf . ULLi»^ulum maLeLlais ilie J. La fuL the ^ap. 4 Luuifc fruin 

Author's thr^e liiUuLh invol\/ement wiLf, .he i e^ch. r u^iug the a»raLe,^ies .,i.d 
techniqufea of ..linic^l supervi s i.^n , 
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' THE COGNITIVE DEVELOPMNTAL LEVEL OF. ELEMENTARY 
SCHOOL STUDENTS IN TRINIDAD AND TOBAGO 

pOTiela Fraser-Abder 
^ University of the West Indes 

Saint Augustine s Trinidad 

H, Seymour Fowler 
Pennsylvania State University 
; Univereity Park, Pennsylvania.^ 16902 

i'h^ purpose ut the pr^senL ^Cudy waa lu 1 v l 1 l Lhti cogulLiw.. 
4ev«^l Mptnantal level wf. Elementary Schoul sLudauL^ in TriuiJad and laba^ 

Tha aubjact^ Included 6686 ^LudeiiLss raiiduuily aelecLsd from Lhe viitlou^ 
achool types, localltlas, and cultural, swcial and racial b^ckgruiuidij in 
TrinldiAd and Tobago. The ^ge range froai 5 Lu i5 year^^ 

I 

Ma L it«.u«atics and Scisiice Prugrdimu^ (CSuS/ hnglan.i s Ci.el^c^ Cuile^e^ CutiLtc 

for Sciatica Edu,.^tlun, d^velo^^^d a ^i^L , f class L.i^k^ 1 i ed e 

Raasoning Tasks for aa^eaaing the co^nitlv^. l^vel ul piipl ia. Op. r ^ L 1 ona i i ...., 
No. 1 used in tt»is ^^tudy has Lean recommended for ua^. with di^mentary atu lenti^ 

^i,.i^i4ts wi.o we. a laCr subjected ,0 .n inter iaw d..si^nea by Troj ak (1979^ 

dkkld bA^^d un Pld^. Lldii Lyp^ tasks Cwi a sessli!^ i^V^l^ uf ^.u^iilLlVt. vj^V*alwp.l 
h lilgh Ctj . LeleiLluii 89 Wa3 fou,.! b Live^ii Llie t ^ a u 1 L uL l^sk 1 a...d t h t 

Ttujcaiv liiteivlew, ih, i^t..Lm^ It v^a^ decide i Lu u^e (ISM^j^ T isk 1 i.. I. h i & 
sLiidy b,Ase4 ukt LliC e Le^ulta 

. . i 1 ^ » L hc^ pi Lip u t L i uUd i B L Li u L i hs^ I i ii i I I , . n . 1 t .j a I 4 . 

i 1^ fullo^^d by suU^e LiuuiuaL ml^ euiiliL^ wl^U ^ til,.h ^/LUpiJi.. i 

lit Llii^ iiLa^tf tit 15 fuiiud ih^i tiij^is sL.jWt^J au i *L.ieasu Lii 

d ^ , 11 I t J 1 1 O W d I y J ,i ti lea I i ^ A a 1 ,ii 1 1 a I L i i i J was i i ^ * , J t u k Lie 

Lr^i.^i, iv^ii^i . b l^^^.^ii ..ti^.t^.i. iil lid I i Li i m I ^ ^ ^ 



. » I » t i a t 
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« 2t Although the fundameafral validi^ of Plagfet's classification of 
concept stages has be^n demonstrated^ th| data have revealed ^che 
impossibility of llmitang the age range of the stages as Piaget 
has attempted to do* This fact was apparent from the complete 
coverage of the entire mental and chronological age ranges within 
each one of the concept stages. 

REFERENCE 

Trojcak, A. Doris, Sci ^nce with Children, Sl, Luuisi McG l' ^w-*H11 1 Buuk 



Company, 1979, 



Session H=4 



r 



USING THE INTENSIVE TIME-SERIES DESIGN FOR 
ASSESSING LeXRNING OF CRUSTAL EVOLUTION 

- - * Vletor J* Mayer ' 
The Ohio State LJnlversiLy ' 
Colmnbus, Ohio 43210 

Carlos A, Rojas 
* Colciencias 

Bogota^ Columbia* SouLh Aiueil^^ 

Early atages in the tracing and develM^.^u^.u ..l ^i.., ^^li... 

d^^ign for use in science classes has been repurt^d i,y naytir and * ewis (19?9) 
and Mayer and Kozlow (1980). The flr^t study Indicated the fttaalbUlty of 
using the design for assessing the efforts of teaching iuethuds upon stuaenL 
attitudes toward the science class. The Utt^r found the anticipated Uatnit^fe 
cyrva when the design was used to assess change^ in kiiowlt-dge relaCed to the 
study of cruatal evolutiou, indicating Lh^ design wwuld yi^ld vaild a, hi^v^ 
ment data. Several questions raised it* Lh^ se^^onJ ^tud^ ar^ addie^sed in th^ 
one reported here. Does frttquency ol t^sLlug Mtf^. L the validUy uf a.ui^ /enu 
data in the design/ Can the resuUs uf the M4.yer ana Ko.luw ^tud^, j.ypil 
Cdtea, Lhu^ adding Lu Lh^ coufidence in the deslgi/s ability lo yl^ld valid 
data? 

a9/3) w^s modified for luLtnsive clrt^^it^ym ,,e^ . The uu ^ l l>u Li ^ luyi ut 
cruatal ewolutlan ^.ad atodified fiuai LhaL u&sd i., Lhe Ma^e* K ^io^ Lii . 

and bec^m^ the i ul e t v^u t lun uf l^u a ays. The iL m ^ ul ge,.tLaieiJ ru4 ih^*. 

stuJy was .aIsu mudlriud tu L un tiui. in J. 4 a ^ Lh^^iiUi^ J^itlii^ Li.^ i lU. e . v/ (^lU i 
a ten day ba 

f,.lltj up siii. »^ 4 cd 1 , ,g Lhtf I liL^L Vf^LiL X u . 

4.x4i.,..ban k olumt.us scho,.l provided th^ s b] c l ^ l' r 4h.. s.Jy I ^ J 

fit ups t;4ii«i,.. V ^ivMij. A Wa . Ltf4iLtfd ^/ l ■ ^ .Mip B £,mi1,. 

day. a., ^itjvi^y U uiO^tL e ^^y t iiLh da 
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Tcand analyses ware performed on the data from each of the three 
frequency groups* Correlations of achievement data between group A and group 
B, group A and group and group B and group C wire tested for significance. 
No, signif icanc differences were observed, A similar analysis was perforTned on 
tHe attitude data, with similar results. It can be concluded , therefore , chat 
frequency of testing does not seem to ^lead to either positive or negative 
trends in series achievement data when using the intensive time-series design 
developed for tMis and previous studies. Especially significant was the 
failure of -'resentful demoralization'*' to set in as demonstrated by the lack 
of '^negative correlations in the atcltuda data and supported by iiitervlt^ws wlLii 
randomly selected students, conducted at the ^nd of the study. 

cr^aUa observed in the Mayer anu KOaK.w data . er^ aUo ob.^^r^/ed In .hi^ dat^ 
The unit on crustai evulution was the liidepeudent variable and ^chitvemunt 1,. 
crystal evuiutloti the cric^rlun v^rldLl^. A time s^tie^ dudly^ls p i t ^[u uU t. . 
et al.,l975) perfurmtid, A A^arnlng cuiVe during Intervention would b^ 

^KkyyOkl^d by d 3L^tigtjLL:dliy SJlgiiir ic^UL diff^L^ui^e iii lev^l L^LW iSU Ld.,^lit.., 

and Interx/^iu data. ^ dlffetsu^^^ w^s obsei^.^d (p - 05) ii the 

f'muun^ntUUi effetiL" (Ma).^, ^ud K,,^luw^ 1980^ CuULinutid l^a.iU.,^ ^Ci.t »hti 

Qeaaatlon uf the i nterv^i.t io., --occur , tti^LC shjuld t.e a moia hlghl_ 
glgniflaaiit ..haa^,^ In level beLwESii baseline ..ud fuliuw u^. . A ain. a.^.i, 
chati^e (t, ^ O.Oi) observed It w^uld dpp..di. LU^L^t.jvm^ ihai ili*^ d 

from tl,l^ dt.,dy dte .ua^iBL^UL uUi. Lti^.Se ti tu the il^yssi dud I Utd 

thereby aiding ^onfidenca to ti.e validity or Lhis design wh^n atteMptin^ 
to moiiitor achl ^veiueiiL in a ^cieiiw^ cuiicci. L 
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DETERMINING THE POWER OF STATISTICAL TESTS AND SAWLE 
SIZES FOR RESEARCH STUDIES 

Rosalia Grant 
, ' Mid-Penlnsuld High School 

Palo Alto, California 94 306 

Statistical theory proyldes guidelines for anawej^s Lu lwu que^Liuns 
fraqu^ntly aakad by, a researcher who is designing a study. These quesLlou^ 
are : 

1. How uirtiiy subJciaLs ihoulJ be ^ulfet^ted? 

2, How can the probability of committing ^ 'lyy^ 1 ^.i^ a 1^^.^ li ^llul 
be controlled? 

The ^^^Li^tlc^l theury iLOUi which Uheas qut^^ii,,iij . au^w^^i^vl will 

dlscusaed. Participants wlil then apply the theo. y tw Swme resedich c.d^ 
stud lea. 

4u^t4^ ^du^^atlunal 1 y haru.ful Lh.,n Ty^e 1 lul ^^cii^Ay^ le will Lh L^toi^ 
laarii to consider the consequences ot .onimictiu^ each error .Vpe nd decide 

which ^LluX la pukeriLlally mute h^tiutul if lti<^ur4ecL .eseat.h Cu,, 1 1 ui^s ^ . .. 
^ppllv.d lii ihc- cl^attroum. Becd,.^s Type II errors ar^ lii J 1 l ec ^ i y \.uiiL ru 1 1 ^d 
through the power of a test, the cuncepi ol power and how it can be ' calculaLc^ » 
for diftersut C^sts will be JlsCwssed Ihe PeMr a ^ n- r 1 1 cy .,hai.is ^1951) will 
b^ i*sed Lu deL^rudnt. the puwer of ANOv A Le^is ^nd Cuhen^s cii^Lts (i^69) will 
be used tut uLh^r te^^ts^ such as ^ ^ud cuneiatiwn coefficients tuim^.lae 
Viil be piyx.lded twt !„utiijULiu^ LLe ^^uws uf wue w^y thruugh l!us ANOVA 
tettt^ f r equdl ^nd t Opu t t 1 un^ 1 c. U ut th.. Lei a . 4ui4 hips 

beLwe^ti p.^wet ^..d s^ihplfc Sifce, p ^ i L 1 »^ i p ^ ii L » . ill coaip.Le ueli ^l^ci which 
provide tests wIlL ^ debited p.,wer fuL ttele L^d litfeLsii tis L^Lwuuu pOpul,*, 

Mi^L i J . Is M . .iLur 4/h 1 li Li r iC L tiu i : M . \ i . i , , ^ t , , » 



^ • GENEML SESSION III 

NATURALISTIC INQUIRY AND CONVENTIONAL 
INQUIRY 1 AN EVALUATION^ 



Wayna W* Welch 
University of Minn^suLci 
Miuneapolisr Minueguta 554 
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A MODEL OF CLAgS INCLUSION DEVILOPMENT BASED 
^ ON SUBJECTS' VERBAL JUSTIFICATIONS 

Jean Slndhikara 

4 

Rutgera University 
Lakewood, New jaraey 08701 



The nature of the transltlbn to fully operational cl MSS 1l4C i lull 
understanding has been the subject of mucn ^ research since Plaget'^ orlglii^l 
descriptlona of this concrete level concept. The reaults of thla atudV sug^^^t 
a gradual transition from early Incurrect solutions to a goplilsticaLed abstract 
unTdarstandlng of Plaget's class Inclusion probleni through three major levels, 
the levels ware deacribed follQwlng analysis of the kinds gf juatlfl Co L luUS 
given to explairrboth correct and incorrect answers to the standard class 
Inclu^lou question. Are there more A' a dr mortf lit M^e? given a seL uf 
dbjects, B, containing two aubseta, A and A^, where A is the l^r^er dubset 

it wa^ UypOLh^AL^^d kti^L Lhm j u ^ l 1 t 1 ^ t i ..Mi Ly^v. 

aii^w^ts LO the standard cia^^ in^l^.siuii qusStiuii Lefi^wL^J th.^ klui uudci 
standing a child had abuut class inclusion and ti.^L d^valut^meuL 1 n j i i t i i i 
type use tlier|fo4e reflected dev^lopmeijt 1*. class ii*clusion und|^rs Aindi ug , 
Three types ^ Juatif icationS emerged f rum an analysle uf all thus^ glv^n 
^Kplaln answers. The three t^pes w^ls ijalled spat ial /^du** tin^ , ^dditluii, ^n.i 
seta. Develop^Ri'^ in justification type use in the order spat lal/fcount In^ , 
addltlun, and then seLs was hypothec i ^ed Lu t^ccur* 

...... ^i.uwn th^i bu.h ^^e and t^l^^s .lii^lu lu. LasK ^uliiL.ou bllity i i^ih^.cA 

aa J us 1 1 f i cat i ,u i yi e w..s ci.augcd in Lh^ oii^i git lal / cu, , n L 1 , .dillLloit, 
sets, Chlidreu .,ete ^©ke i Lu jua.lf^ an^Wer^ i tj Lhree class Inci^isliJa 
questl..u^. ^u^iysca Wt^te ^bl^ 10 ^hw^^ a a L a L i s L 1 a 1 1 y e 1 1 l 1 a i COr...i^,i 
bet«^aan th^ types pt Ju^t i f ieat iot.s u^^d and the age the subjac. antl al&a 

betW^^il L t w ^ u f ) Us L 1 r i ^ L 1 wti^ MiiJ s ti., 3 Lw., llff^tuiiL .t 

clasa i,,t-luiAuit I 4 ska 



L 1 I 



it. . . , 1 1 , i . . . . , 

*pp^ t L J b ; t u i 1 1 L i i. ,. .i . , I . , , i Q . 

i u ^ i Lit. 1 II 1 u fl-lti I ai» 1 1 Li L a . h 1 . U l = u (i .* iJi i 4, L . . I li 

au^. t^c L 3 L y s , aL , a 1 .... Li , i J I ^*i.u Lit I f, . ^ ..u J 1 ^ el i u L i L . f . i 1 .1 

wh.^sd L 1, 1 ui 1 iif^ t ^ r 1 1.. c ^ MM J I 3 L ^iii , 1 I i» 1 , ^' ^ I 1 L i i 1 L ^ r L 

a *»L t. 1 a £j L t: i .i t i . ii ^ L 1 J. J .1 ^j\i,t s 13 u >1 1 * t i > t t 

aiiswe L 3 A L L u y t L i t i » e i i 1 1 n ,1 u i g t . J , n . i a 1 it v. 1 u 1 b t l , 1 i! 

t b^ ......U . J . ^ L . a. ^ . i 1 i I ^ w t L i ik .ik .a i , ^ J, a< 1 t n 1 .i i * .a. , . i tt 

aba^iu.L jll.l,.., ... j..»Lti sii^ .las iU ^ ^^.pi.il.i L 1 1,^ 
L y p t ) U a i ^ i . , ti I i . . , \ 
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OBJECTIVE raiASURES OF COGNITIVE ANp 
' MORAL JUDGMENT LEVEL IN llOETHJCS 



L^VEL IN BIOETHJCS * . j \ 



; John Finley 

Cooperativa EducatioRai Service Agenc^ |, 
Griffin, Georgia ^ 30224 

Chari M, Taylur 
a^rlugf ieid . Virginia Lli'^l 

« 

BiueLhlcs can d^f |.n?^ J l ^ u t^int^ l i . ^ i i . ^ ,^ i . . . . i . 
will wh. arise in tha biomedical and bahaviotal fl^l.ia.^ li.a ^eaeathura ut^ll 
(1) that an as^iaM^thenL 1 ii^ l l uius^ut the awuranaas Lh<= gcit^i^dl puLllc 
regarding bloathlcal isaues is a u^c^^aaty pcerequi ^ 1 l c L., puSsiLie sot.l..i 
political acCiohs resulting In guve rninenta i i nterventiOi^ ; v2) it 1^ aldu 
desirable to as^a^s tha awatsn^ss uf the ad^.catlunal couhTiunlty beLDta und^ 
taking .Cu 1. £ i ^ ul uiu d^ ve 1 ^piueii t ^ or liUtOVdilona uuiiceL .liug Llie t dJ^tiin^ at 
blOethlcM^ and (J) that ijCi^n.-^ t.ducaLMt^ uia^ eubauws a aLuJcia i^Uj^nl i i 

developmental ^LrucLure cur resulvlng blueLhlc^l l^^ue^ ,nd de l a 4 iiu ii 1 n^ 
possibilities of actl o\\ In 4e^di'd tu scientific ^>Jv^itce.ii^i\L by Lcct^.. hing 
science in it-, s..clal u nttiKt. Xuls* papet is a c*^! i^bMi-ati o ^££wj,t tu 
thealza two separace, but ralated sujles wiiicti describe an objective 
inatrumfcnC developaJ lo si^seas lev^el uf j.iiui.ipled uiur^i tlilnklii^ re i i , ^.^^ 
bioethLcal issues* ^ 
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Results ; ■ , . . - 

^^.k, IThe mman score for respondents on the cognitive aspects » based on a 
16 point mult'lple^choice test, was 7.5 for aducatlon maj ors , 5.8 for arts and 
aciencea msjorSj^and fO*8 for reapondents enrolled in a science and fociety 
class,,^ Tt^e mean rfspons.es ^f^ specific affective questions were 

generally Indic^^tye of an uncertain position concerning fear of misuse and 
conditions for support, or n6nsUpp©rt d#''exper^ments with re.cQffibijiant UNA and 
'genetic engineering* 

B. The Bloethlca l Issues Test > aa valldatea by Lh#\D,i/r. r^i ^uu^liu^l 
validity, had a Pearson'£ or ,75 and an r of ,852 fur Lsst^r^taaL ^atablllLy. 
The mean P score (percentage) of the BiweLhl^a_l I^au^g Test" for 1d1 Gaur^ia 
State linivecslty students w^^ 55.80 (S . D . =1 3 . 88) . Statistical uiial^sl^ sho....i 
the, sample characteristics of college class, collci^e major, anu gr^de p^lnt 
average'to be srgrilf Ipant ly related to P ecQie on the B,1,T. algniflcaiu 
relationship Detween P saore ahd ag^ , ^e^, or religious attendancfe. wa^ Indicai ..j 
by Bloethlcal ^ Issuer T^at d^iA. 

Catt|; 1 1 uit g 

A lt».i iji^ i^J s l,aL tti^ L, .ij,,iiL 1 »t ..^ ndt. . I t . 

uiluiumm of kn4,wled^e concer. i ug t eco„*b i n|nt D, ^ ud tueLic eu^i eerlug an. 
were gsueially appt^heuaivy abwuC advdiiCee lu ^t^uetlc techiioiog-, Howave*: 
the t tespUtideiiL s were a L w he i ml 1 y Lu £^VMt Ot kiiUwiuB abuuL Lhei, ^eufctii. 
iiuuvitluns r^Llie. Lhan leaving theli ge.^eLK/ ruti^ta lu f ,Le. 



B The g i - j e thl i^a 1 iss^^:^ . ^ ^ J a ... L 1 . »^ M^^sistite i i, . i 

j.^u^iu^iiL ollage stu.iencs Iti biu, Ltiics Based o., svldenwe li^^u l is 

flient the diUple chdiawCeii^tife^ ot cull^^^ tj^^, ^k^.i^ ^^..^iiii i^^r-di^^^ 

rtad .yli iiijj t relatyd tu m..i.al Jud^u.fcnL i 1 i... Liut*.hiL-^ 
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AN investijcation; ofT^ relationships between students' 

SELF CONCEPT, MENTAL MATURATION, DEGRBE' OF pPENMINDEDNESS , 
"and THE NUMERICAL VALUES THEY ABSIGN TO INDEFINITE ' 
QUANTlTATiVE WORDS MW tXPRKSSlUNS 

Nlnotf R Ru j ^3 
Michael butry 
UulVer^Ity uL Pi L L .a.^. . ^, J. 
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words and expr^esionbi ^'mo..L," "few/' "maiu," "..ome, "ail," "..orife . *-evi^Ly, 

lul/' '-mole Lhaii hdli/' "3*^ ^ tsi /' a ud ' "q u i i fe.. Tn^.. WQll., uli.l * 

eXj, t esa 1 ,.143 _ wi.iwli .t^Cei i mijatities Wlitiwut ll JI.m» m1 dlbLiCi^.l ill 

couiOiuAl ti.^ L iqg i iif a aid i i uLi and lauucaL ly i us . i u . t 1 Us . ,i,iiuaiti.4 , u.i .1 

standing, or ,tt laa^L ina, curate cotmiuni rfLlan m^y 1 ^ .11 when lu^aui.ig , 

ttifcst^ teti44S ...aii 1 by d st.ie^uv.u L , Lbo,,k v/ 1 itSr .las, 1*.,.,. tea, Ii.ii ia £iL 
vatltfi^.^e wltli Ltu. m^^. jlug as3 Jied by Li ^ slXid^Lii 

ti, i'iMgatiiiu .y^^L^LLct^ 1., by Md&. L (19/:, i,. btUj.lu^ L bL . . 

a c^tm similar to , ^.tt^s ..^eJ b, tiui^^^.. Oy&3) fj. ch^ ^ . ^u ... . i. , .a 
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L b^ r 1 w i ii^ f i lid i ^ ^ 
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;feve,^f7rv^i^^^^;:;-.^.^j^^ ■ _ 26.34%;. ' " 3.22"^ v<.Ol ■ ' ; • .. r^V^iSK-^^-V^^-ii^^; 

-ji^ivvV-j -.-EVERY: • 19.86%; F = 2.23 p<-.05 - . '\r~'.-: " * ■ '' 

i^'^iS.iiiia^^i.MORE THAN. HALF;- -30; 71%; : F' = v.. 3;'99_p < .01 /■;:>.::j^/v 

CV5^^M?:--#?^?^^^5:'5«iv^ ' 5'v\2i.74%;' . ■ F - '"2.'5o - p-'< .05" ^j-''^ .-.-■.•J^- ' -'i: ' 



F = *^^2,50 p.;<_ ,05 
■ 'QUITE.-A, FEW-: Vi?-74%;. . . F - ■ -2.21 ip.£v05' ^ 

aes of freedom =-8.72 




' c/ - mental maturation, aa measured ^ - 

.ALL:' ' . - 32.52%|-. ^^-^P/"^- 3..80VVi>0LV^''^^^ 

Degree .of ^ freedom ^ 9^74 \ % % • 

r ;. rh / !: V : t^st ^ do vrib'fe ^eKpla±n of the::humardeal .values asalgnad - ' 

i-^:^^J^:::y^.J^.,. thtf student S : to Chiteindef Jjiltla quan^ititiv^ w6^^ and akpreisionsi 

; 7 Thiar study may be /considered; an attemp ty;to Identif y yririablWa^whic^^ntay^ 
-help" in ^ithsf Improvement of Tcpmn^ in rthe" teatoh^' 

^4jig^o£^s cience^ and ^to .>Be^ 

;Gommunicat±on and (1) students ' mental develo pmen t i ^ and . .(2)^ the; a^f eo^±y4 
V. ;;domain*^ , " .^^v- /^^r-f ^ ■ . r^.- /' ^ ^ V/ >^,/ : : ' "'~^>;^^'^ 

W^''- --"^'^ y '-^ ^. ■■ ' ^- ' BlFERENCES'-: .r.^r^' ;r^^^^ \" 

i^:Moseri^Gp^; W* , Personal Conmunieatlon^ University of Flttaburghi 1975;* ' 
'; fidget , J . , .the <Child * s"^ Conception of the World s LI ttlef ield , Adam and Co »\ 

-^-•Plersf-Ell^n^V^^^ 

Sei£"Concept Scare, Counselor Recordings _and Tests, . Nashville, Terinasee, _ 

^ry: •,i969.r " " " • ■ ' ■ ■ - - ■ : ^ j 

- ; Rbkeach, Miltpii^ The Open and Closed Mind , New York i Basic Books, Ine, I960, 

i,.:^ Slmpfon, .5* H. "Stabllitiy ih Mea^n^ Terms i k Comparlsoa 

Over'l^went Years,'' qQart, Journal of Speach^ 1963 ^ 49 , : ' 

Shipley, Walter "A Self-Administering Scale for Measuring Intellectual 
- ^ Journal of- PsydhQlogy , 1$40, 9 . 
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- Jane Bowyer . • ^ ^ - ... v"-^^^^ 

. . Mills -Cdll^g4 ' . V 

Oakland^ California 94613 / 

Rdbsift Karplus. . ' , ^ Marcla C. Linn ^ . . 

^ ^ A- Staven.Puloi , . . . Stanford University 

' : ' Ell^ateth K. Stage Stanford, California 94305 

. University of • California . ^ 

Berkely, Calif ornia ^4720 - . ' . 

Hesearch^studlM^ 

; of formal thought confidently and reliably Yet analysaa of secondary sc^ience^^^V 
: tf Kta^^reyeal .|hat: formal, thinking is required for; understanding ^; ; ^eeaiisa moet^ 
studanta leaw- ac^ /bpdk," concept a aye ^of ten understood super ^ - C 

^ i^p4ali^->at'i'be%t.V-:o^^--^^^ ■ : v. ' '.^r -^'-^ -^^ ^ ^ \* ^' 

^ir^ : . ■ InV this^ iy^?QSium r^ 

^Twp - raaaareh ^r6«ps '^^fel /diicusa^^ tudies tKa t eKamine^ :tbe'- af J ed t s of protlam : ■ 
f piTnatf an^^ A third group will report oV 

J: a s ttjdy" evaluating ;Vtlfe ;^f ec t s of j Inserviee ; !#orkshops;^ dasignsd ■ t o taach intsr- r ^ 
Vf ntlp.» str^ in students . The /groups \ - 

sttjdylrig^the'; format /and ofante solving have studied' . 

prpb^^ms ^romyjiffere^ mathematieali^ seiitntlflc^ and ^1 

evferyBay :pr8bl/ems) and havis usad different piethodologles (e.g. , wt'i ting as 
problem splvlngj p^^lem solving dur^lng.^an interviews and problem solving on 

^pai^er and pencil tests) . ^ Ea^h grpup hasj^grappled with the relative importance , 
ofrcQntMCTW^oppqiad^To^^ 

\ In . proportional riaapnlng findings suggest that task format has little, 
effect an4; that performance ^is content'' specif ic rather than developmental. In 
another study investigating^perfiormance on tasks with content from both 
rlaboratory and nacurallstie domains^ there are indications that epnterit syste- 
matically influences/perf ormance. In a third study concerned with the way 
natutalistlc ^and laboratory content might influence scientific reasoning in 
.P-roblems requiring the .EliminationvlstVifeegy (^lows identification of. a single 'J:^ 
causal variable) , performance on E!^ items was most ^clearly related 

to cask pontent. :* The last study suggests that uiing a particular set of ^ 
workshop irfaterialfe literacy with regard to the concepts' of 

^^^f^^^l^^hx^kinf and s appaidatlon in 

recrrganiEing> classroom teaching strategiea to encourage a transition from 
concrete to formal thinking req,uiras more than an eight hour, interactive - ^ " 
workshop. *i . . . 



Session I-A ' % --^^^^--V-.^^^^^^^ - - 

' =v ^ APPLickTIONS OF SCIENTIFIC.-Al^D ' ' 

/ ' " - MATHEMATICAL PROCESSES USING MICROCOmTERS PART It ' ^"^ 

: ' " ' . 'sex AND AGE ^ CORRELATESvTO ESTI^TION*^ ^ 



"... CBtl J^m Berger ^ . . . 

i - ; - / . The Unlver^sicy of Michigan , . , .7 ~ =; 

'."•^ ^^s- \ ' / Ann Artor,- Michigan '48109 ^ ■ ' ' 

. First- i 'thirds and siKth-grade students'' use of m microcomputer in w_ 
solving problems of ilnaar estimation of dl Two levels of 

difficulty, corresponding to different amoUntai of visual information in the; : 



"prpblem;f;were^Ere^finted';'^Th©^tlma"^and*^aceura^^ 
performance curves wereLanalyEed* Accuracy in estimation wa 
subjects. Using the. tlin# of estimation as a me^^sure of estipation skill, 
students improved performance between the levels of' info aupporCi 
Across levels, performance improved and a learning practice effect appeared to 
occur over time- Across lavelSi distinct dif ferences in student, perf omance 
were noted for age but ^no t_time_._^ At__the. mos t_dif f lcult„level ,_ .third-grade _ „ 
stucfents performed more like first-grade students and at the easier levels, 
more like sixth-^graders. No differences in sen were noted w ' - . 



*Tha research reppr.tad herein was r partially ■supported by funds from an 
Horace H. Rackham grant and a. Division of Research Devalopme^ and. Admini- 



stration grant from This University of Michigan 
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- . ° ■ THIRTY STUDIES INVOLVING THE ^'SCIENTIFIC ATTITUDE ' ' 

INVENTORY" : WHAT CONFIDENCE CAN HAVE IN. THIS JLNSTRUtlENT?^ - - 

Hugh Munby. • . ? - 

Quean' s^Unlversity - ' « , 

KingstQn, Onta^© Canada ^ K7L 3N6 l ;l- ' ^ \ 

The research r^portad in this .proposed paper Is anftin-depth study of the 
Sclsntiflc Attitude Inventory (Moora and Sutmanp^ lft70) and o£ the SO atudles 
in wh^eh the instrument has' been used. - ^ _ ' ^ ' 



^. . T hls-research-ls'-an-QutgrQWth^of-a^piajor--and-ext€n5ive-study-"Qi 
Instrumants whieh are ipurported to measure attitudes toward scienea. The mjor 
study ^ Identified over 200- instrument and collected the 56 which could .ba taken ■ 
as measuring such attitudes* (Instrmnents not aollactad measure.d " such varl-- i 
ables as attitudesYtc^w^rd science careers, science Instruction, and specific 
scienca Issues •) In-additlon to the instruments themselves , all ihe studies in 
which they werej used faom, 1969 .,tO Lrl97 9; ware procuredirfor. study. Jhls jange of : 
instrumpnts and studies -made It possible to assess the general quality *of 
abtttuda measurement in science education. The major study stopped short of a " 
,ditmlled investigation o£«any singla instrument In use.- ' ' ^ * 

;. The Scientific Attitude Inventory ,(SAI) was chosen for the present 
intensive study because it is^ the most popular instrument of its typ6 by far. 
Buts although judgments about chls^ instrument are Mde in '£he proposed paper, 
it should be notBd that other instruments could have been selected equally well 
lor study, to illustrate the analytical perspectives used here and their. 
^^ortancW to 3ui^trivlng^to~iWpro^ ^ . \ ■ 



. A number of analytical perspectives were 'employed in the research*. Two 
of these were devised from ^philosophy pnd' were used to make judgments about th^ 
conceptual validity of the SAI. Using these perspectives, it was possible to 
rshow that many Items which might %e thought to tap atcitudes can be interpreted 
as 'askings whether or not a respondent possesses some sclence^related knowledges 
for Instancev or a certain philosophical view of science. This Information, 
when coupled with some standard psychometric properties of the SAI, is then 
use'B^^J^ntarpret the instrument's perf orman^ in 30 research studies " " 

It is found , that these research studies reveal a . wealth, of inf OEjgaf|bn: 

-(l)-There are conflicting results when similar : treatments are-used by S'tefer 

ent investigators; (2) .There are varied values of the Reliability of the'lSAI, . 
some of which are ignored; (3) Some studies find non-signif leant 'ef fee ta. when : 
we dp not expect them, and vise versa; and (4) Some correlational s^tLudles ' 
prpyide discrepant information about the validity of the SAI.^ n 

I It is found that some of these results can be eKplalned in terms of 
^^e;^CQncep,tual^.va^^^ 

than cer^taln of what is measured by the SAI, and Chat it needs reworklngbef ore^*^ 
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m be used 

L^%;about attitufie measurement and its place in scieace education ^^^r^ 



It can be used with confidence." -The report ends with apme general concerns 



l..;,wv;,.-V^;.> [ . ' "J"'^vv - - reference;, ^i,.^^;; ■ V;::" w-C:.. l 

Itoors, R- , and Sutraan, F. ,- "The ^Development, ' FielB^Test -and--Vali3a^^ an 4 
' Inventory of /Scientific Attitudes." Journal of Reiearch in Scfingg r 
Teaching , 1970, / ■ ^ " ^ 
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_ A QUANTITIATIVE PROCEDURE FOE TKEATMENX'VERIFIQATION 

r - ' , — - IN .^^NCE TEACHING ^RESEARCH 

William H. Leonard 
. ' University o£ Nebraska at Lincoln 
~— — -_ _ Lineoln, Nebraska 68588 

In most studies comparing ona or. more, ma thods^^'f teaching to find which is 
most.productlve in terms of student achievement, resekrchars currently report 
that a, "tight" exparimantal design and strict adherende to operational 

, dsf inltiQnsAre :.enough' to" assure that , a ,glv^n methad/wV^ ,^ndeed , ^employ ed 
The assumption is made that if the actual traat'ment /fei^owed 'the intended ' 
method, the -actual treatment occurred. It is suggested that this is not, ' 
sufficient, especially if a researcher wishes to ar;gue that differences in ' _ ■ 
achlavement measures (dependent vartablia) between treatment ^ groups Me due to 

.actual differences In treatments (independent variable). 

-physical-pcience laboratory- experiment" where~sources""of~ varia!ice~ca~n " ~ 
be ^controlled tightly differences in dependent variables can be attributed ta 
the manipulation of the independent variable. But this is much'^more difficult 
to accomplish in a behavior^al eKperiijent, such as a science classroom, because 
teacher behavior, student behavior^ and the interaction of the two ar^ virtUaily 
impossible to control completely. 

The problem of measuring "non-events" In program evaluation was raised as 
one explanation for the array of , educational e^xperiments reporting no si#lfl- ^ 

„cant_^dlf f erences ^betw-een^methods - A quantltatlve-procedure-has been developed- — 

to show whether differencep he^tween traatm^^ 

In a .study of two laboratory teaching approaches in high school biology. This 
latter- procedure outliwas the collection of treatment data In a systematic 
manner by observations of teacherrstudent Interactions. Freque;icles of various. 

-oategorles of classrqpii; inceM random series of ' 

abservatlons and:;a Chi-square test for slghifleance of differWces betwe^^ 
groups is employed, * ^ ^ . ^ « 

v Tha/ actual eKperlment ojccurred^n k cqfep^ of two methods of : ^ 

laboratory instructldn for -high school biology i The BSCS Green Version 
Program and a newly developed EKteiided Dlsfeffetion Approach, The' independent 
variable was the methbd of laboratory instruction. .Dependent variables 
consisted of student scores of laborator;^ MprtaV^ 1^^ quizzes, and a 

laboratory final eKam. / , : 



Two questions needed to be statlsfled. (1) Were the differences in 
frequencies in the direction predicted jby the teaching models? (2) Were the 
differences in frequencies statistically significant? The first question 
was answered by simple observation of the frequencies. The second question 

-was-^answered-by-a-Chi^s^uarerteB^r^ 

frequencies of selected teacher-studertt interactions ^between the BSCS and 
Extended Discretion classrooms, / 



Two cases of dat^ ware considerGd. One case^showed significant differences 
i"^. between BSCS and Extended DiscretioA'' on the- independent variabr^' and ^ 

corresponding signif icanca, of differences on , ^dependent variables. A^seco'nd- 
case revealed no significant differences betweWn-mf thods on the independent 
■^variable and valso no diff erenees dependent variables either. ' '^ 



. I' The ability 'to- quantitatively demonstrate that specific ^classroom evehta. - 
.Qontribute .to measured -changes in student 'productivity would greatly aid the 
science teacftlng researcher In arguments for causation. Qu^antltative tfeattpent 
fication may be a useful step in ^ the direction of respectable and Wlid ^ 
fice teaching reiearcli. ' ^ - * . 
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... V. 













it 



ERIC 



Jeasion 



-_T =; AN iNVESTIGATION 6f REMTitoN$HIPS BETWEEN COGNITIVE - 

-^^y.'r" ' ' - PREFERENCE ORIENTATION .AJTO .Jlfl^GlANVCMTlO^ PERsdNALtTY ^ ~ 
V - -TYBES OF EIGHTH-GSADE " SCIENCE -^^^^^^ ' ■ T . j^^^^ 

- . ' .\- - J6hh A. Novak . . *. j ." Bufton E, Voaa - . - 

/ ■ ^rr The" Ohio Bta^tm University ' . The University of Miehigan 
- Columbus, Ohio 43210 ' . : Ann A^bor, Miehigan 48109 




^The 3bgriitlye pr^^rencfSn^ of- dognTtive^^'ltyie aa xonc^ptualileH^^^^ 

: - by. Heath (1964) ha^ been used extdntivelV' to evaluate various high school - 
"\ science currleulai Tfie emphasis, in t^cent studies has . focused' do: valiaattngr-'^^^^^^ 
^ ths cagnitiye .preference -'Construct' and examining relationships .between , ' ^ ^ 

^^ognitive . preferences ^and selec ted Variablfes , .e.g. i 'learning styles . and intelligence . 
However, little attention has been^ given to an examination. of. the relationships - 
_bet\^e€n_cognitiva„ preference -drientatip|i~and--personalityJattributes-^(Wl;lliams ^-^ 
. 1975) f with implications for curriculuA and iristruction in s.cience* 

. -j' . dagnittver as used -in this study refers to. (l)/a 

. preference 'for .the recall (m3 , application ^A) ;-^or questioning (0- 'q£ infor- \ 
/mationi (2) a_ dombination of prefereiiceS| (MAi MQ, Aq) t or ' (3) no determlnab W ' 
^ :; preference (NP) _ Junglan (IffiTI) personality types refer to one of. two typed ^ 
across ._^a.ch of four dimensions! 

" V Extrovert (E) or Introvert (I) \ f ' 

^ ^ ^ — - Sensing — ' — ^(S).— or-In tuition— (N) — ^ 

^.^J"^ :l . „. _ „ .„ThlnK±ng _ (T) _oe; Feeling (F) . j / : . ' _ _ : . , 

— Judging (J) or Perceiving (P) , 




Purpose 



This vStudy was uhder taken to determine ' 

- ^ = ^ ^- . = ' ^ ' ^ / ^■ 

1* the cogriitive preference orientation and jungian (MTI) 
personality typei of eighth^grade science students; - 

2. predieted reiatibftshlps betweeri these*' variableii 

a. It was hypQthisiEed thiit I, N, and P ^TI personality 
! ' ; ^yp?^ exMbit Jan A^ ft, . or AQ cognitive preference 

brlentatlon. I.e., an Inquiry orientation to learning* 

b. It ,was further hyppthesiEed that E, S, F, and J OTTI ^ 
personality , types . would ■exhibit an MA,, or MQ 
cognitive preference orientation, i.e., a traditional 

> orientation to learning. - 

3* If students differed on these measures according to sex or 

^"""TStiTl Igl n ctT""^"""""^^""^^^ 
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- ^~ "* ^* " . . ■ - 'J - ^ ' " - 

Data were collefeted from 283 (X53 roale and 130 female) alghth-graae .;■ - 

' science students. Students wara * classified as (lO .M,-A, Qj or NP; ^nd . - : f,/ 
(2), MA, MQ, AQ, or NP 'based on iCpgnltiva Prafetenca E^camfnatlon II -(ePE^II) " 

^ (Atwood, 1971) scores.^^^^; S^^ as E or I, S or N, T 'or'^^' 

..F, and J or P based on Myars-Brlggs Typa- IriBicator (^BTI) (Myers, ' 1962) scores. .. 
jTheis data were then "anal'yMd "using ^chl-square calculations and one-way . ~ 
analysis of variance^ " . . • - ' . ;^ ^ ^ . 

Results and Cohclusionfe^ ' > ^ . 



> Aiffiti iihe j; epgnl ttlyie:; pre £ er eiige .i. r e saltg ^las slf l ad 2 78 studentfj^^j.iitov!the^ 

- - • ■ f eUcjwlns grdups^ taaed onT ^ " \ i,'.. . , 
■ ' '-^ _ ^ s — -.i . ^ Vft" 

^. ■ L.. ' a single preferanee ;" M-14 ■ (3.0%) . A-34. (12.3%) j Q-10 (3.5%) , - J ; 
' .and NP-220'p9.1%)| and \ ., 

2.'.. two pref arencea : >, MA-12,. (40. 3%) . MQ-58 (20. 8Z), AQ-eO (21.6%) , 
> ' ''andHP-48 (17.3%) . ' ' ■ " ■ • ' . 

B.; The IffiTI-resulti- classlf led-271 sf udents-lftto'-'the - following- grpiipst-ss 

..E - 153 (56.5%)" o£ I. - 118 (4315%) 

S .- 174 (64.V2%) er • N ' - 97 (35.8%) .. ' _ i:'.-::.,. 

T. - 88 (33.6%) or P - 180 (66.4%) ' " 

J 99 (36.5%") or P - 172 (63.5%)^ . - 

" ■ ^ ■ ,V, .1,-.- .: ■= : , f ■ ^ ^ " 

The^ehi^aquare: vaiuen obtained ware not statistically klgnlf icanva^t.: 
p <,05, Indt eating chat for the students in this study: C 

^-^^^^^^ . ^ ^ A _ . ^ 

- types are intopendent variables. IfflTI pe^onallt^ ' ^ 

"t^ea. dovnot necesgarily influence an inquiry or ^ i 

- traditional approach to learniflg in science^* - 

* 2* Males and females rdo not differ significantly from * 
each bthar o^n measures of cognitive preference and 
MTl personality types, . . 

_ D* ^Statistically^ slghific;ant differences in intelligence were foundi 

1. . between Sensing ind intuitive* students ^ in favor of intul^lvesi 
. and between Judging and perceiving students, in favor of * 

perceiving types (p ^^ .001) j and . . — 

.2* whiff ^icudents were elassif lad according to a single, definable 
* cognitive preference such that M<Q and M < A (p <^ .05). 

The predicted relationships that I, and P MBTl personality types 

would eKhibit an inquiry cognitive' preference orientation (A, or AQ) and 
that E, S, F, and J MBTI personality types would leKhiblt a traditiohal 
gn 1 1^ V e^p i^f e t e 

analyses in this study* However ^ it is suggested that this relationship be 
explored , using other personalicy inventories, , > ■ 
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' ^ ~ >^'"*It Is further suggeatad that addltion^l.Studies are needed'; to crarify fhe 
i-[ relationship between intelligence and th^ measures /in^ this- stud|r^ ^ Finally, it 
; ^ is recommended that Inves^tigations-t'e designed to critically analyse students 
ttfho do not'^^exhibit a^definabl^ cognitive preference orientation CNP)w'* .since 
these students may represmt^ t majority In most science ciagsrpoms./ These 
/=' students may the most influenced tpward inquiry or trtfdltonal" learning 

approaches by new science,- qur^lcula arid' tea£hin"^ behaifUors, Consistencies/ ; 
- 'Incoh'alstdhcl^s of Satain this - study with published' data will be presented^ V 
during the formal. presentation. ^ ' ^ * 
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leabnlme" from science text aided by diagnostlt.and pmscriptive 
Strategies derived 1-rom information-process i^^ " 

Piarcs Farragher ^ 
- "Nfc * The Academy of Natural Seienees / " 

Philadelphia, Pennsylvania. -19 131 "^7/ , 

^ . Michael S^abo 
■ The Pennsylvania State University . ' 
*'^'"~''Dnlversfty PafW, Pennsylvania 16802 , 



" r Learning from tesct aided by information-processing techniques of embedded 
■questiojia and Increasingly complej^^pre^eriptlve vf eedbaek 

to achievement^ tim^-onrtask, and efficiency*'^ federgtaduates , (ii=150) were; 
randomly assigned :.to one of five treatmentsvwhich varied aloQ^^^^ ' 
compleKlty range, After pre^testing 5 Ss completed a self^paced test unit-on 
soil ecology, followed by aj pbat-teat and delayed retention teat- 



Signiflcatttf differences ' in instructional time and learniM efficiency 
wer€ ob'aerved which were not lir|earlV related to feedback rcomp^xity'. Between 
group and achievement "dif f erences were mar . :\ 

^ Knowledge of .human information processing and/or how to apply it to 
learning from text requires further refinement. ; 



145 



lei ^ 



EKLC 



V:' Session; Jr-2- ' ^ \" \ "N. \ . ^ . V ' ' ^ V 

, - . ■ " ^ 5^ . A COMtARlSO^OF tUPIL CONTROL tDEdLOGY Of' SCIENCE 
\. /.V . - ' AND K0N--SCIENCE SECONDARY STUDENT TEAGH^ i 

^^5L'':^:£ — ^ i:- ' * t ^ ^- Jones ' ' ^ ^ , . " 

. ■ .'V ;> ^ . -^v ' ^ ' Jlllriols University at::.Carbondalf l^;-^ 

i: J..v ■ ; ' ' CarbondaiWj Illinois 62901 . - - ^ ,"| Vr 



V 

Purbosi 

ilx-J l - j^H^ - pupil . j^gntrol ideology <P.CI) f rom two ■ ■ y, ; - . 

; sep«ffty^r^eaf ch studUeir involvlng^sicondaiy^ 
is made of the results of the studies contrasting two student teaching popu- 
lationat 1 Eight-weeks science ^(SCI). an#slxteen-weeks non-seiehce (N-SCI) . 
Thref questions ^re aSdresSed to the .dtta from the studies: ' , 

1' Do . secondary science .teacharf differ in PCI from student teachers P 
: in^other secondary subject a^as? 1^ : 

:2* Dofes a shorter field experience. for secondary science student 
' y ^ , teachers yl^ld a different PCI than that observed in longer 
f , e^erience_ f or hon-scienee student teachers? ^ ^ 

;3. Does^ a difference in PCI eKist within or bet^ the groups on 

the variable of sex? , . . ^ " 

Procedure::, ^= '^'r-' ^ . . ^^-^^ . - . .. ■ _ _ 



— TWQ^separate-studies^were^compreted^riw^^ cdntrondeolofy^ 

of secondary, student, teachers was measured before and at the end of their - 
field experience. ' The extent to which a teacher is "custodial" or "hi^anistic" 
in their pupil -control ideology is measured by the "Pupil Control Ideology 
Form" in whiqlt ar numerical score is produced by responses to twenty items on " 
a Llkert-type scale— the higher the scorey the more Custodial the individual's 
pupil control ideology* ^Selected demographic data for sex, age, college 
major> and subject student taught were also gathered. 

The- two groups :tSGI,>^19 1 N^^ N^22f differed in. subject a^ tiugAt^ 
and- length ofc student tekchirig^^ ^ The means of Pre-PCI for both groups\er# \\ ' 
con trasted with ^ t--test for unmatchejd groupa to determine equivalency o^ ^CI; ^ 
71. pJ^I^^K :to ?tu^ between Post-PGI means were- 

calculated to iddress the three ireteatch questions of this paper, 

" Results • _ / ' .' ■ . " • ■ , 

: .The Pre-PCI means between groups was ^t significant, indicating 

equivalent ^ pupil control ideology between groups prior to student teaching, 
. J^" samples found no significant differences between 

Pre#PCl and Pos t--PCf ^meahs of el tKer group / although the means of both 
Increased from the pre- to post-measures (more custodial) *^ The magnitude of 
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■ • increStsp was greatet -for'^the M-SCI th'an' fer ^S€I (+1.58)'; t-test' 

. ;/for unmatched groups fputtd tRe difference" between PostTPC^. means for the , 

, two groups 'tOxbEnQn-p±gni£±^ant^^^i.|Hd^^^ the dif feretice between grbup'^^- 

- . --ieans increased 'from +0..^ ^n'^Pre-^'PCI to +3.69 on Post-PCI^.^i' the Pbst^PCI 'ofC'" Vv^ -' 
\>:rr))S[*^CI< females was elgnlfidantly higher (more eustodl^l). than- th^fPbat-PCi of'i." 

SCI females *(p < ,05) ' No other contrast' of- aextwaa iaiknif ieanfel^^ ■ . J\ ./ . "^^ ^ 



Conejuslons 



« 7 . 1. The populations of science and non-seience -secondary student' 
teachers were equivalent in pupil control ideology prior to,, 
student .teaching. . ^ • 



2 . Anvef f act of s tudeftt teaching on eaah group was an\lncrease 
. . -in PCI which- indicated^ a more custodial Ideology being 

adopted after. student teaching- * This Increase, although 
^ : n0t significants was Gon^iistent with the direction of 4w . 

change in PCi; observed' by other studies. 

-•37 



The longer CKpef isnqe for ~N-SCl student teachers appeared 
to influenee the extent qf^PGI shift toward a- more cus to- 
"dial idology.? . ^ ' 



J. 



Science studen^K teachers^ do not become significantly 
different in pupil control Ideology than student teachers 
^,^-in othpr subject, areas Wen though the former are involved 
11^^ as long. = . ' ' 

5* , Female. non--science student! teachers are signiiicantly more 
T^cr cystadial^af ter^student~teaehing~^^ 

science counterparts- ^ " 

6, The comparison of* groups raises the. possibility that pupil 
cpntyol ideology niay be influenced more by the length of 
-student teaching than by the subject area taught. • 
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- This tPIEQTSht'A ONE^DAYrENERGY WORI^dp/" r^.: / - V.^:.- 



, V , i - . ^^^ ON StlENCE vTEACHBRS^ A^^ - 
' ; ^ " . j.t6wARD ENERgYr related TOPICS - K 



# c^^^^^ y^^^ ^Dayid tl'Duniop ^ : - I \ :■ v Frank ^ Fazib . % . : . ' ^ 

li.TJnJye^^ of .Pittaburgli ,kt .JoKnittdW ^Indianf. University^ ^J: Pennsylvania-!- -^^ c^v. 
V':/'^^ 15904 ^- ' Indiana ,/Pennsylvariia 1^701 \ 



/ The purpo^ qfy this stjiidy^^ ekamine the effects of aiQn^-3ay^: 

Department of E^erg^^ponsor workiKop . om^ th&: ^energy cdnser^ 
= of f oik- groupp o£5-;ici tiapher^; ^K-8^i. U:^^ . ' :}' ; v' rj ' 

■. ProGediires-./: "-:'^ ": ^--i/'r^^-'^ ', : ■ / ' ::/: 



; In November of ^1979/^^ 

ap|?rpKimately ■ 60 'elemgntary tfrid i^Junlor: hig^ = science; teachers * Eatch Workshop 
.was designed to: proyide" the teadhfis^^^it^ comprehensive base of rlntprm&tlon 
in the area of ener^^ resources and 'energy ^.eduiS^ in^dditilprii Ithe p 

cipants were provide^with methdaS j^ tod Mtivities tHat'^puld easily 

be adapted to their =individual needs*: - 



Each ^workshop; Ihcluded mlni-^lect\ires> slide presentations j dlsc'ussionss 



activitieSj and projects were introduced and ut-llized by the partifcipii^ts, 

A 24--item Likert-^type instrument was administered as the initial and 
tertninal activity of each wbrkshop , The statements on the instrument were 
categoriEe^^nto three autirgroupe as fdllowsi (1) Buainess/tfidustry; (2) 
Gove*nrt^ntf]5and. ;t3) Personal/ tnaividua:^. '1: \\ 

■ In addition to an overall analysis, each sub-group was analysed 
se^rately to determine its^effects on the overall results. Further^ two pf 
the"^^Likert statements were analyzed individually, ^ ^ 



Results 



SigMficant (p <_ -05) chaiigss in the overall pre/(post scores occurred 
in every instaricey^^and similar shifts bfccurred in^2% of the sub-scores.^ t ^ 
Positive but not , significant ^ shifts occurred in the two items analyEed ; ' 
individually,'; >^ ^ # . || 

Concluaions ,^v^ ^ ^1*^ 



A one-day "workshbp, properly dondacte'd, is a viable means of achlevlnl 
''positive" shifts^ In attitudes ^^a rd^energy-related. topics. . Attitudes towlrd^ 
three segments of society (buslnffs/induatry , government ^ and per&onal/indivi- 
^.^dual) appear to shift in a similar manner^ heftce. It does not appear tha^t one 
of these segments is. more resistant.^to attitude shifts than 'another . \. 
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With good planning^ and minimal effort, education can make a difference 
in 'an individual's attitude toward energy conservation .and result in a 
society beccer equipped to make intelligent decisions concerning energy- 
related problems 
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THE EFFECT OF REASONING WORKSHOPS ON THE TEACHING 
STRATEGIES OF SECONDARY SCIENCE TEACHERS ' 

Anne Lombard 
Uni verstity uf Masaachuse l 
Amherst, Massachusatts 010U3 

This dtudyw^M done lo, determine wh.eLiioi L^j.hers sAx., ^ , i i i k i i,. 
acA^u <^£ Tegtching and Lhd Dtivel upmen L o: Kea^uuiii|^ wurk&Lwp^ t^^^t^* 1^76 cU. ou^ii 
1980 felt that chey had utilized the id^aa of the wufkbhup in Lh.u^lu^^ ititsit 
teaching style and methods. The study alau deteimin^d tha n.^ture and exL^au 
of changed made whicK werfe CLJi.a 1 ^^cenc with LUe iutent dud pi.l Iws^jphy .^i Llia 
workahoptf ^nd ideaLifled wh^L facturs the tedt^L^i^ pfe.i..^is/ed as eiLhv^L lacilii 

ijL hliidet illg lIi^Ll ^billLy Lu uidke change.. - 

4"^Sed l i.h&l , iiL Lu ill i , a i V ^ y fifen c I ■ , li . i a ( ^ i ^ i i 

200) who have 1 d r I i J i L ed in S 1 e nce r.,.ciutilu^ the 

V c i o ^nu . 1 1 L u I K j 3 M u i 1 1 ^ w i k h o p S e x » e ^ d i il g t 1 . i e h u U &. i i . 
length in N^w Lngl^nd- 

interview J wi i n 20 se.^ . i...* , .. t . i.. i , i. . . , .. ! » 

Lu the que . L i uu, i . ^ and li.J.uatevl i, ihcsy . ud ^dd i Is^ i 
fr./cn thg^ wukk^hi.^^^ ill tiiuiL ^i^^a^L^j n 

I M i fe. I I 4 ' . . 1 . . 1 ^ i i , k k i u 1 . t 

vi i J Ll V/ I 1 i I 1 i 1 I L h ^ ^ t K ( > 1 > i ^ ^ ' ^ U L> Li 4 1 4 . 1 . i I ( . 4 . i , 

c M C 1 h t.. l' t s h O . d > i i 

par .lcipan s .f a 15 1,0 ur a sessi". c'K^ 1 1 

w li 4. s I li ^ . J 1. 1 c p L 1 v> n y f * 1 ! =i n ^ a i i 1 k ^ i k. i i ! 1 ^ t, ^ h >/ 1 

a £i 1 s 1 I t L ! 1 e V. i»j 1 1 1 3 , 1 1 1 1 1 1^ J ^ =1 ( i 1 1 1 ^ -4 i 1 d tilt. 

D t; i * * ^ !M . , M t C H t, a . J 1 1 i 1 1 ^ , n d 

1 . , , . . J ...... k . , . . i 



li i 



Changes consistent wich the intent and philosophy of the workshop 
occurred in the incroduction of new copies and the presentation of concepts, 
in laboratory design and procedure, in testing and evaluation, and in use 
of the Caxtboak, ware reported by the rasponding teachers. 

The teachers peccaivad the following facLora as ImportaiiL in fdcillL^Llu, 

or hindering their ability<^o make changes related to this workshop in the 
classroom: 

a, Agreeiuent wlih the ^^i^L^ai ana Lhe^i K_-al basis of thfe 
workshop; 

u. Time Jurl44^ ^4^u ^ll^^. lL^ ,.,,4 ^ ^ i i 1 ^ t the 
concepta presenLed; 

t. . Voluntary mLLend^iic^ ^ ^nA 

1 h ^ L ^ ^ . , t \, , „, , 1 t J , ^ i I , , . . I . . * ^ . ' , » i , . 1 J , I , 
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THE EFFECT OF AN E^LAINING MODULE ON PRESERVICE ELEMENTARY 
SCIENCE TEACHERS' KNOWLEDGE OF EXPLAINING TIACHING 
* BEHAVIOR AND SiUDENT ACHIEVEMENT 

Joseph Riley 11 
University uf Caorgi^i 
Athens, Geurgl^ 30604 

1. Determine lH^ erret.L^ of dii ^KpKiiniii^ , ..le . 

pre^^Lvlce Leat;li^ra* explaining knOW 1 e j^s, 1 L i 

b^httvlOl'^ ^ild subst^qu^tiL sLuJ^nL h 1 ^ \' sUieu L . 

Ap 1 a 1 u 1 ..g ^kl 1 1 4^ i lis 4 t Ui. L 1 M a 1 L a Li \/ 1 Q L a , . u J L L 

Pi. I,.,. ,. . . . , , . ...... 

^kiil, iii^sttu tlunal behdvi and aLude^iU achi4s\/^^..ftiiL . 



Lhti iS i 1 V ^ ' 3 p L I 1 y / i I ^w^i L . u ^ L L l4 ,i I i I, ^ L u > 1 .i < i I i i i 

administetel after ne trdi ui^, was .Dmpi ted Fu lat^ln^, t ^iieiu 

L € M 1^ r ^ U L i ..p 1 4 I d t , * t . i ^ tl a f > t L ^ e ii UJ 1 11 - ^ t V/ 1 vi U t> L ^ J e H i t t M ' U L 1/ 

small gr.aip OL r^ni.^iiil s^lti^=tei J e ;nenL t y 3L!id..nt& StuJu,,L dvjiuive 



J 



and 



Xi ^ treatment ' 

Kg - concrQl ^ 

Analysis of variance was used to analyze treatment dltterencea, Kegrea^lun 
analysis was employed to establish relationships among criteriou varlMbl^a. 

Rasults and Im plications 

Th^ results ut UU^ study iudlc^^Lc Ll.ai th^ ^.v^l^lui..^ i 

the Lt^atment suc^^^s^f ul ly incrua^ed t^a.^iier knowledge about exp 1 ^4 i i ii^ . 
slgulficant differances could be found between the treatment and control 
t^aehar^' instructional behavior iu t^im^ of expiaining. The sLudy w^a ..iiablt 
to identiiy differences in^^ studeut Mchi^v^me.a attributMbl^ LOeUh^i Lie^Lui^uL 
or teachers' lu^ic^l Lhiuk^Lig skills. ^ 1 1 C i ..^u t re 1 a L i uu^ h 1 ps w^l^ id^uLl 
fi^d linking student cichl^vamcnt witti ^e^/el■dl teacher cumpeteucies . ivid^u^te 
that teaching strat^^ids auqulrea in ti.e college clMss*uum are not being appll. i 
or utilized i., the cUss^uum h^s Imj^uitdn.L Imp 1 i ..dt ions t^r s..Uu,e edu,^tois 
iaiere^tcd iu ^Vdi.>aLing ^iid Imp.MviuB LhuiL tea^h^t ed,,L:aLiou pto^.^uia. 
Identlf IcaL iu., or.LedCiliM^ CwmpeL^LiL: JLe.. Ul^hiy Lel^L d L sLud^UL d w ti 1 e ........ i 

provldaa a JtE\,n^ irgum^nt for includia^ Ln^^e ^kIU^ la ..i^4ic^ ..J,i^dLi,^u 



F £ t 1 d n . . u A u .1 1 , 1 . . I 1 . » til u , 

Q^^L^i.^^ hL^.^Lii,^ J . , i. ^ i 4 1979 
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AN E>IPIRICAL DETERMINATION OF CONCEPTS CONTRIBUTING 
TO SUCCESSFUL SCIENCE TASK PERFOR>WJCEi 
A STUDY OF MINERAL CLASSIFICATION 

WiUiam L. Y^lio^U 
Frad N. Finlay 
Uiiivferslcy ol WiscoudiM 
Madison J Wi^ijuusiii 5 370ci 

^^tLii^ul^r content dumdin before Lhe can plan iti^LrutiLion to buil.i u,. >i i. 
Stud ant's prior knuwl^dge It is al^o imp-.tLdiu ty kuuw iiuvv a^.ecific ki^^jwled^ 
af facts the pefturinaucd ut i^laL^,.! tdtsi^ ^u_J pLubleui sulvUig iibillLy. Uiiu 
aMpeCt oP this rel^Liuti^hl^, betw^dti sLu^ieiiL cuiicepL,,ai ktmWledgs In ti pai ^ i 
till 1^4 LUULenL dum^Iu diid Llii4 dblllL^ wl Llics ^Lud^^LiL tO LbciL 1 iiuw 1 l 

peufuiiu a cla^. riificaiiuii L^aii is eMa.-iiiiiad I his ^lud^ wa.. dc^Si^ued L«.^ ^/.uVii 
infuLtiiciii*/n Lv^ will I. h .el^V.iiL ^i^iu.s^pLual \ 11 owl , J ^ . li I t 1 b u L ^ ^ L u S t lid e ii L = 

aucces^ ill pertot...lu^ Li*^ reqult,d iuluersil de;u L 1 f 1 Cei 4 1 ui* task\ 

A i t ^ , t V. ^ 1 . , 1 * . , i , . 4 . . 4 A , , 1 , , ... i , 1 I 1 . , i t 1 , i 1 , > ^ 1 . 

ladge of relevant conu^.pta thdii ^i.illLy lo p,.rf^.r... inlnardi l i ^i I , c<4 L i 

Ths^ i=jim:upts ^Lud. tiL^s wett; Ldu^tiL jiid e^ps^, L^.d tu use \j ^ l luiiitii til ijjuic^ aiul 
th^ Uilii^tal |.Lypettis.. (lu.LcL, ti.Ldiies&^ 4^ i^-^i. aiui aL4 ai^) £i,.d li 

lug i 1 c 1 Lule thdi was appll cd if t^ti , f v> 1 i *jWe: j L Ij a *^ 1 s a 1 i i * , j L 1 w 1 i s ^di iiui 

T ^. ^ . . I ! t t 1 > . 1 . . , . . . J * i ! . J i i > 

i It i. lii^h ^O/^ > i , ^ ts k .1 L t . 1 1 «b i i L L t u . w k lu ^ u - y L'. £ » ■ , i 1 ,.- 

prop..rty DncepLS and ttu. iOt^ical claa^ .ule s^er, ij^itd la .ri lici r iabl. . 

tut Lhci dcp^uvleu t =1 4 1 ^bl t , till lit^ 4 , 1 ti^.w i i a -i.t^ t bud i. d 1 ^^l, 1 1, 1 ^ 

regifessions and ti e C^: aela. tion criter was usdd t r. due, ttie ii.d:. ..ad!^..* 

V dt lab lc£3 L ^ l^.it iju.* .^f ji4 4^d 1 t 1 ,i ii ^ . f i i.d liL y . .. . A I L i 1 ijdii- t 1 ./iiii . 

f^MiC V^il bi ^ Oi-*^ ii^^ li^jvage ill L j».d M.ik) a. uttid .^i Ci i 

L IW dLl.i.i. ^ t\.^t li.., A .A/^ks &{ ..t. 1 t . .>t UiL ' I I I, I di. ill 

1 eS , V a g ^ I . / 4 J . 1 t i 1 I ^ t ^ 3 1 » . , I . r i I i LL L u 3 L . I i . I i ' . d 1 , 1 i » i l 1 ml 
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TACTILE . APPREHENSION IN YOUNG CHILDREN-^-DEVELOP^rENT AND 
II^LICATIONS FOR DESIGN OF SCIENCE CURRICULA 

Dennis W, Sunal 
Cynthia S. Surtal 
Weat Virginia Univer^iLy 
Mor^antQwn, West Virginia 2oiU_^ 

ilia purpw^t.^ *j C L h 1 ^3 elLuJy W«sl«^ L ilitjdtaui*.. It^i.. .ii.. ti i 

w£ Lsi^tiie apprehetisiw-n as it pertain^ L,> ^clenc^ cu, ticuluin uii^ * dj^j^t lous 
anitjiig childrari feigas three Lhruugh six. Thiti iiivolv^d i nves i i ga l I ijii Of Lh^ 
nature, predic t-ion, and curriculuui imp i i cat l.ai^ of th^ stinsp of Luu. ti m Li.k 
area of textural d i ^cr 1 u» i nat iun , 



salected as follows. 50 froEO a ^mall west Vicgi*iicj t wn 53 r . uiu 
early ahildi.uud cghi^l t l\ M^iyidiid, .iiid 2. fLO.ii dti \u ban ^^tjiie^^ 

sctiuu A ill MeiL yl.. lid huk-h t^t Lilti Lliiee ^kL^ups w,^ .ti^laiiy llilXtid 

7 3% white 25% b^t.!-^ aiid Asleit. Aihe 1 ICtaii 



a 1 tJ . . d V J ui 1 y 

a 5 u 1 M 1 1 t .j ^ n 

1 LuL !aL^ L y 



I iisd L Ifliui ,s Qi Jc^lL^ Ui\^i^Li ii^^ »j f T tUi l 1 1 i , . .^i lUiJ f 4 b 1 

Vdiifid ill L\\m dij^.lSi^ii^ O L LuU^hil^s^ ani suf (tss^^ (l) ^ I^L a . d 

b y t L 11 L 1 |» Li b b 4 4 1^ i 1 1 s i ( 3 , li a t d a d 4 . * ^ ti i> i u 
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1 L _ I 1 1 ^ I ^ ^ . . ^ 
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sex of the child; t4) Chat sex is not a significant factor in determining 
tactile apprehension of textures in thp iample studied; and (5) significant 
differences occurred In Che idantif ication of textures by touch versus sight 
Within the sample Invest igated , the above .findings support the concept of a 
davelopmental sequence and a significant predicLiv^- reldLionahip ^.^tiating fui 
textural apprehension which is significantly related co age, Neither sex 
nor background variables related to caiumunlty ^etLlu^ we re import an l I^cLui^ 
in taxtural appreheuslon . ^ 

--liiidL^ti v^tiich wili toAL^L LukiLile a |i ^ . i a h . ^ i 014 lu ..^ L li Lheli j/o.tiiai i 
d^velQpm^uLal iev^l. PL-^diCtluu oL Childi^n's l^v^l uL" icve 1 Uieii L 1 ti L , 
apprehenaiun uf t^Ktutes and of Llie cha rau tei i u L i ^ uf ttic.it vBib^l ^^^puu^.^^ 
has imp 1 icat lun^^ fur p^choLnutOi ^ni uugpltlve giuwth a^p^cL^ ut ^aily 

ChildhQud i i (jUI ufli eilid 1 ii & L t u t i <m i 
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EVALUATING SCIENCE CURRICULA i 
RELATING EDUCATIONAL PROCESS TO i'RODUCi 

Jainea D. Elll^ 
Th^ University of Texas Au^lIu 
Austin, Texas l^lli 

4* 

importance of including measures or the educatiM..al prucdas 1.. eVciludLi u 
studies re^uiLed from failures to find significant d 1 f f ereiu. beLw^^u Lr..ii 
cionally dtifin^d ^xpei imeaLal ^nd uoiitrui groups iu l^r^^ ^cdl .. ..ui i i 1 um 

projects rtie r^dii^aLion of the iiuportd..C^ of j,lei4»ued liup 1 eruc La L i .Jn de^i^,. 
became ^ppateiu wlLii Lht fail^.L^ ..f u^Lluii^liy At^M^Lj^j^A ..ull1..uU La u^ed 

as int^^nded by lar^e p^rceuLdg.. ul L^aclicts 

iv^ sffurtS ,D ti.tf d^VclupUitfiiL dtld <i3 M i.iiE. ii .1,1 11 a ^ ,1 ..l.^l 

Model uf .laplttiu^LU uLlu4i Ih^ ^Ld^es u£ >_^u^^i au i f'li... U ' ^0 

Inst t .,tue,. Ls h^ve bcci4 us., i su.cesafu.ly to pruviic f-rniativw i »» f i . a t 1 
Lh^ iiupLuvemenL .t iu^^iemeuLatluu ertorts. 

...fLt^ii teachers a d disLrit^La a pi du tit.i l l.e 

lunuv.. Lion. ^ . j^m i .^r t a ui.i.l i t » ^ i _ lE.dLi.i.^ ...... . 

Ciignged in . . I., iutui al Jild r,,iih4. reu:.h,^,.^^ fi leu.Jl^.: and n . ,S 

the su^. ,,r t(.^ i ..^^ 1 ciluuLik 1 u p. u. ,Id t,.^ i.k,.^ s t,^, i.^, 1 

quai i Ly :ori . li. 1 e va 1 lia 1 1 un d. s i gii whicrs WL>..id lui Uid^ ,pp.L*pi . a . 

effeotlv^ model fu,^ aKplatnl^.g theteacK ,dap ioa tu t lie inn>.^ti n 

l4i..luding lu£.*L n ... -.i r i ,ui J I i > , ^ ill ( l.^ 1 i,, 1.... 
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PATTERNS IN THE USE OF ELEMENTARY SCHOOL SCIENCE 
PROGRAM MATERIALS: AN OBSKRVAT iONAl STUUY 

Charlea W . Aiidci suu 

often Ve.y Jittt^i^iii r L uili ^ tie pLu^. cikha ihaL at, 5 v. 1 l .i , l.t: k^^^.i 

gulues. The m^dlf Icac iOi.s that tuachecs make i., program mateLiaib ait not 

aiiuply "iSLtu4 vari^uue/' iiiey ate utidet ^ L aud.^b i ^ dud ^Mtiie e^Lcta i^iedl 

<*bie. Ulidef^ I dud i a.ul ^. l ^^dl L iuu uui^L be Leased lu.j.ew.k, u.. dlLt^^.i 
obseLwaLiuu tiiid ^iial^sis Lijti i ^ i L K.m.i ^ t» i ^ L^Lw^,ii U.^ " „ > . 4 i i 1. 1 i » !»* 

da^cribdd i.. tliS piUgra... tn.,taiials" aud lii^ i i C,A khu us pLa^.ti^. d . 

t.ldsacuuiu ihis is Ltic ^-urpu^^ of ihi^ sLiii^. 

i . i 1 i y 3ud (Ludkdi^L ubseiVfed ,,41 i ^ 1 - .1.11 1. L ... i ^ 

Ui.:ti pt^giUUlis) Irt addliluh, Lline of the I e.. ti^ia Welti b t: i \/ ^ . 4J . 

Ltiey La,.gtiL .vlLh '^^B, ^du^aLlo.. inatart-.Jii^ luv^sl^p^d by iby I i . m * 1 5 1. 

l^a<^i,eL^ As^._>t.ia. 1 aild by t h a.=%. esc £ and n j l b^ ai^i i I ^ jfe.4^i,l,j^ k,^. ,ii 4 
Michigan State Unive.sit^. EacH^eacher wa ubserved t..at:hing five SLi.iu: 



1 L 



i 



... 1 ,a 1 i a f ^ c I cu. 4 1 i . matt i 1 a i a . (j. 4^^? 1 v ^ i i , 

pi;.i iU..^d t>,/Ll4 11 , I i .1 t i ^ ^ k i .^Jt j It^.l slj i u . liil . . li jdv. I- : . 1 1 i ■ 

dlLat^L t., iiipari a.^ii bksLwe 11 Lb.tf ^Cleuu. ^iaiLia d; UCil rd i Lbu L 6.tl,^4. 

i dcis akid the 1 E^ii y..^ J I , M, I u y p I JL= L i d 1 k l,<£ s 1 ^ ^ J i w 11 .i 

^Uii i :! i ' - .1*.. 1 l . .111 1,,,, si,.. 

the Lfead*^! ^ud ^..pj^ I I d b d uiutiwu.d i^i,. ^.L., ^-....i^ i,, . , , 
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L be 
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Both the methodology and the results of this scudy are potentialls' 
useful. The methods used in this study make possible a more difect analysis > 
of tjie nature of teachers' decisions as they use science program, materials 
than Is possiW.© using other mathods. The results of this study can aid In 
a process of ''mutual accuriungdat ion , " in which teachers ate adequately pi^cpaied 
to use elementary school science curriculum materials, and the mater ial^ are 
designed with a realiatiw liudersLanding uf ihc needs ur buth Lhe t^ac^i^t^ aiid 
their students, 

t 
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RELATIONSHIP BETWEEN LOCUS OF CONTROL 
AND THE JJt:VtLUFHtlNT OF SPATlAi. CONCEPTUAi. ABiLiliEb 



Herbttt L G , Cuheu 
At 1 ^ona State lju 1 ver^ i l. 
Temp^, Atizoiid 8528i 



L L 1 .^L 



i his |/ t i . ^ ■ , i I, , ,1 t li i Si La ^ ^ I i £j . i 1 , . , i 4, ..... 

iij^ptj t i.tt^i ^ Lh^L d child wi.u ,HhlbiLs 1 Li L ^ r a d 1 . a u,. si iy«^us u£ Luii.rOJ ' 

continuum will liueracL with science m^ii i pLi 1 d L i v^s t.. a high^i Jegrfce Llian 
a child exhiblLiiig exL^t [laia^ss , aud Lh^L Lhi.^ hlgi.ei d^gied oi i n t er c i i ui 

tii^Al It^^d Lw a gkS^Let devel upui^ 4 4 L m t s^j a i 1 d 1 . wiiL t ,a 1 a 1 i i t i l ^ a \. i i 

dS ^ gieaiei a.q^isiiLi^ni uf scl^ac piut=e^a ^i.iliLifea ue^^arcfi h^a leiiL 

some SUpiJoLL Lu lii^ l^Lt^L MwLiwn (l^^we, 1^/9* tiauiid^L., ^ud ^ea^i 1 1> / 9 , 

Mud t.utft aild Yci.^uy , 19/9)^ allliwu^n Lli^ i ^ I a L L n^U I y b^^u^^,. h^..u^ .,1 v..^,,. 

^ild Lhe A^v^ , .finii^ii L ut spatial »^ Uv. |^ L u , 1 a b 1 1 1 L 1 ^ l.a^ uwL luuii ^.Jin.ij^d 

Allu, ht:l Varliblc di d w^s wl.cLhet ui Li L d.:t.e^^ ,o m^ulp.igiti piwuiuL 

a gieaL i d^^L^e ut ^Ixdii^m aiuiig Lhu lu, eiu^i cKLe.i.eil ..wilLlnuuuj Lu.^lUs 
1 L e£ iia 1 44^ ss L ha u 4^ s . . t ti L u iua4ijpul.^t 1 w ^ 

4 . .^^.edurfe 



Tti^ M ...... . , . , 3> 

. J.. I . . i s Le J £. £ M . .i h^ i 1 J . . » . ; , ^ 4 

Ih^ 



.3 ii 



sub ] e c t ' b 3 J . s , J r a i , . i ^ t 3 1 i gi. i , I / si d / s ) ^ 1 l .i 4 1 s ] ^ l ' . s ^ . 
y 1 44 1 dt^d 2(.. 3«.t j t L=^^* ,1 i i uiiti u. I .1,1 i ..I J. 1. |: ^ i 1 . .i 1 3 L= 1 ^ i , i 

placed in che expar imeri t i i groiip, wi.lie .he ui her utj j . t pifeUed in = (i 



it L I ^ ^ o up 



.1 1 



, . .. .it.. 

' 1 t i . t i .. 
t , u .» .1 L , , i 



.11 I. ^ . . 1 U.. i 



Results ^ 

The resuifs of a chi-square procedure for two independent samples with 
correction for concinuicy indicated that thera was a ^ignificdaL dltt^rc.nce un 
performance on the* Piage t lan= type tasks betweep the.* Internal suLj^raup and 
eKternal ^ubgroup (p < ,05), 

* 

The resuica ut aaoLh^L aiialysis uaiiig u.^ ub^v^ .Jil 4.4,1^1.. .^Ju*., 
indicated that Lh^re was d algnificanL dlff^tesii.e ua t.^-rf Qiinancc uu lii^ 

PiageLian- type Lask^ b^tw^^U the eXtfitMal, e.^p^ 1 1 iueu i 1 gutj^H^ tii^ 

external,vXonti.gi auL^ruup; and b^tw^^u tr^^ inLernal , e.,p^LiiueuL I s,,b^r . 4. 
ani^ the internal, control sttbgruup (p ^ .05)* 

Us 1 Ll^ a L ^ L t4 £1 L L' r L Ww i ud t; p n J 4 m ^ .s ..4. 1 .4. . i ^. . . t i 1 . , 1 . , 1 , . , , v. i ^ 

^et is^imance W^S d^L^..tfed on the i'SPr beL .^eii Lht; ,uL i i dud u^.^tujl ^ub 
gruvipa , 

A ^ ^ ^ - ^ . . i , . . , . . , . 

^i^nlfii-auL (p - .u5) 

^ i ... * . , i i . . ^ . . . 1 1 \ . . . , . . . , 

/ 



t^ W ^ .ill ^^ i li.. L I f L d ^ L IM , . i . , 

l^n. t . At 1 J » .a , ^ i , i y / , 
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Saunders, R. and Yeany, R. "The Effects of Diagnosis, Remediation, and Locus- 
of Corftrol on Achievement, Recenclon and Atcitudes of Middle School 
Science'^ " " " . . . . ^ 

Afis 



Control on Achievement, Recencion and Atcitudes of Middle School . 
lence Students J' Paper presented at Annual Meeting of the National 
sociaLiuii fur R^sueiLLh in Science Tuat, hiu^. ALlaiiLa, Gcjui'gia, 1979. 
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TESTlilG AND VISUAL' INSTRUCTlpN iN^.HIGH SCHOOL BIOLOGY 

^ / ^'^ Ml-ciiael Szabo ^ , Hermes T, DeMelb - 

Dwyer . ^ ' 
> '-'The Pennsylvania State -University 
. ,r;,v, 7,)^:/" University Pprk, Pennsylvania i 16802^ 

Purpose ^ ^ \ ; . 



F^fferal University o'£ |ahia 
Safiirad0r , ' B^la ^ Brazil 



- . ^ ' - ..... ' -H 

Xhetpurpoaa of this study was ta emplsieally" it^vestigate the : ef f'Setiveiies'i|- 

^ of (1) j^ieual inatruCtion composed o:: ^ingl#i^,lin^ drawifigs and^^^ptrinteU worqa 

.i,; ' ' ebmpar^ to ^ prlnted-^w^rds-only instructioni (2^ visual ' test'g ; *am , (3) *tha j 

Interaction ^etween mode o£ instruetion (visual'^ and '^on=vieu^l^ '"and mode \ 

. "V:- testing (vis.ual and non-viaukl) . ' • I \i ' . ^"^ ■ ' " . -.V \' 



Procedures- 



.Niha,ty-!Slxv fir a^y^r biology; students Jrom ayDentral^ EennsylYai^ia higfi 
'school system were ±he -subj^eets of ^his, study* . Af ter -being randomly'^^assigned . 
/tip either ^an.'tepeyimental ^visual vinsit rust ionX or Gantirol ^non-i?dL^ual ^inp trijd t ion) .1 
iiil \l:8t®^Jl^ -either ^,a; visual- or^npn-^vlsual yeiysio _ir 

' " ^V*^^ to teaeh- anatotiiy and pllysiplogy of ^tha hmaart^ ^eart* ;;' . ' " >^ • ^. ' ' 

■ *^ • ^ ■ . ^ ' ^^'^^ . ^"'^ 

. ' ^enty-four hours, lafar^ half of the studehts_:tte24j) in thf experimental 

-;v= - group received a non^visual' test anH^ the Vther half ^(!l^24). a .visu^ 
^ , of- the same^^'tesc. " ^Is^ testiirg procedure was repeated for clie eontrol group i 
V, ioliowliig 4 2k2 pQst*ta#^ - f " 



, V ii^wing^test was ^Iso completed by- all subJecfcB in both experimental 

*.:Ctl^4&^ and bpntrol (N=48) groups* . ' 



Analyses rof nrariaaae^and. a ' t-^^tes t yere performed wtth the ob talnad da&a , 



faults 



^ . T^^ thi's study indicate that the visual version' of the 

insiruetional unit ott^thi^ human heart used 1^ this study affeat'ed the performance 
■ of the students si^nlpLcancly in the drawing test aftd in each .^subsfMe 
^; ; (identification; ^C^er^^plogys ,vand. comprehension) as well as' in 4|^he^ composite 

* score- of bo tht, Visual ^and nbn-viBu41 versions, o'fr the achiavejnent tests"* Dua to 

: .the high cptfrelatioarip&ttaTn of the subscalea tn both the visUal. • 

^^and' pajpar-ipencil^ tests this .^Gudy ddfes not warrant* tha cdftclusion ...tftat four * 
.vsepa'rate-and|distinct ef#atps wBsTa'-p ^ ..Fuctharmora, tha raliabilities. 

. of the. terminology ''and ^comprehen3:^Qn subscalas ' ware ^riot sufficient^ly 'high in 

•; thif scudy.'..; - ■ ^% • ■; 

* ^ data did* not, s'upport any main effect .of mode of ^-Cf sting on >the ^ 

* performknee of tte subjects in any- ^f the subseales or in the compo&ita scoras 
:of bo^h. vlau|fl-. and .non-^vi this study * . 
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J/C: T Th^" Interaction b^^^^^ 6f in^ructidn an^^moda" of testing was \ ■ 

' -revealed for the identif i^tion subscale. Subjects' who aompleted the visuals, 
r '^ inet^uption scoifed ' higher on the visual =test than the subjects' who" compla ted 
. ^fche same visual in^truofcioti* seoifed on- the^paper pencil^ version of the teat " 
. bn subfecale l^d^ntificat^ion. It was 'also found that tha students ^ho co/nplated 
the visual insf ruction s«red higher on the visual^ test tban>the ktudeht's who' 
" - eomp'latfed the non-yisual version of the test on the sanre ^subscale idantifi- 
cation*. Finmlly, f^the studen|ts who completed the visual" instruction scored 
""hl^er on ■'the visual test iftan the students who completed the non-visual 
C- Instruction with the, v.isual version of the achievement test on the" identifi- 
. eati-on siibscale* " ^ ' ; ^ 



I 
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Session K-2- . ' V _ ' " " . 

tr ' " ^ ' ~ COfrDp^IsW OF HIGH AND LOW, SPATIAL . — ^ - ^ . 

" , MALES -IMro FmM.ES ON SELECTED . SCIENCE CONCEPTS .... 

, ^ , '~ - Carole Ann Camp ^ , " ' 

. ' . ' ' • University of MaBsichusetti ■ - , . C'. ^ 

. ' Amharst, Maaaachueetts P1003 * , * s^.^ _ 

' ' The' purpose- of' 'thie study was to Ifiveatlgaga .patterns of similarities 

v;^ arid difference's between and -am by 
. n0patial. ability and gender. The overall problein: is. that ,there are * striking ' 
,-dlfferences 'between males and femalea in their ability to "do spatial ' ta^sr 
and - at ,s&rae;*lev6ls J la thsir^ a^ , A possible subset.^ of this ^problem ^ 

.i" ±s the f act-that females are not consldtring and entering thfe fields of • j ' • 



isi***!«^-.*sc lence^- and- eng ineer^lng— a t^the-^s anie--r a t e^a s--nia le s ; 



. The clinical intetv^lew was^selected for' this study to uncover diraensidns^ 
of the cognitive processfl: not .eapturable;:by-;most standardiiie^ methods of :; 
Measurement* /. . " - ^ ^ , 

The population selected f or this study co^sistedj. oj^ nin^^ 



in a junior Jhigh school-. One hundred ,^rid two students who wer^ enrolled =in* --"^ 
four physical : science classes- were given the Differential^ Aptitude ;Test ;(DAT) ^ 
, Spatial Rela^ipns,,Bub.test^^^ C^^ and Wesmanb 1959 )V by their 

claasrpom teacher. The assumption: ls_;that. the 102 stu'deiits in this original 
population represent all the students who normally stiidy science in Itbe nlnt^^ ' 
grade in this .school^ and are also representative of a cross atotiort of abilities 
interests^ . arid socio-economic groups , and have varied interests in scienpe. 

' g"*^ This ^population of students was divided into siK groups based on 
"petrfiorman'ciryon" the ""DATT^Thw^eor^ia ^f or^males^and^f em^ 
^^^pfflE^t^ly and_^vide4 into..e^ 

and %n^' female,, for highj medium, and' low scorers-. The middCe scorers were 

then eliminated, from the study in'order to create groups consisting of 
students at ajf^reme levels of . spatial • ability . Four pools of students were 

thiis created: ^ (1) high scorJ.ng^males (HSM); (2) low scoring males (LSM); . 

(3) high scoring females (HSF);' and (4) low scoring .females (LSF) / 
^Ten atudencs wa^e randomly selected from each of these four' groups an?J asked 
tp-partjtcip^ti in the study ; . . Ho^eyers J|ven though the total, pool of low- . 
scoring nfale|r (LSM) was invited; fi^ participate, only Vslk toys ^choose to do so. 
It w^s decided tojhave this; group remain at six members rather t^an incJ^ding . 
males with higher, scores in t^^grdjup. ;^ , ' - . ^ 

f "^ " - ' ^' ^ ■ : - ^ . . ; ^-^rr : ■ ■ . \ - a ^ . 0' ^ : \ 

^ The students were then Interviewed twice. Each student s^as asked to 
ftpeat two items ■from^ the DAT during the first Intervikw. . In addition, the 
Ka'rplu^ {197J); volume displacement task waa^included in this session^ since . ^ 
mal0s ^d^ femaXep appear to differ on this bbricept. " = ^ ^ 

V Two science ^problems were sele the second IntervieWj one on 

^Cflncep ts.^celated-M^,the^ 

motion,^ The ai|diD* tranacription of each^ s^ession, together with ' the students' 



idrawlngd mltdi^ s (^ervatlons , were collected and eollated^ 

for Badh student*^ ^ 



^ ^ -Certain areas 'of interest emerged upon analysis of tha data. The 
/ following then is ar.l>rief selected outline of isorae of the finding^. . High 
' • spatial students^ tended- to'.rotata th^ items from the Spatial Test, aiiid LgF . - 
i could not. More females than males folded the item incorrectly r Sixty 
. percent of - the .LSF were Pre-Corparnican, tha t* is, they had a geocentric model 
of the universe. Many of the. LSF could not ''see" the plane of the goon's 
^ortlt^ as different from the plane of the'paper on which it wa^.dr^wn.. The' 
Wagrams of t^ .system drawn by. some Lstudemts included earth 

\ co-orttnates, i.e.* N^S,E,W. - Both high scoring and low scoring males and 
-fl^females thought :;thmt the- ^^arth ' s- shadow caused the phases pE the moon. Many 
' ihad nO'id^a about what mechanism ^caused the "moon to shine. : - - . 



; ' , All d&l^e malps^^^^^ volume displacement pugzle correcifcly, hut only 

one'.female In theA LSFgroug corX^ctly interp^ the puzzle. Ninety percent 
of the '^HSM shifted planed; when - diagramming the Moon 'atid earth from a ' poiiit on 
the moon's orbit ^ and .onlyS 35X hit^i. and low spatial fem^l^e weje able to ^ 
correctly dlagtam ^his sama^ arrangement.- . -7 " : v - ; . . 



dtd 



^ - Xhe-lo# scoring^males-eKhdblted-behaviqr of "^^-r^luctaht^ and"—; ^ ^ — 7— 

pattieipatory. iiatiires raising the issue of whether: tha^^spatlal- test (DAT) ; 
in fact Adentify. males of low spatial ability. ^ 7. ^ * ' 



-The first and perhaps tha most significant conclusion from this study is 
the great benefit to" reaearch in science education^ that is wailable through - 
the mechanism of tha clinical interview. Secondly, in apite of several 
, problem^ in the design 5f t;hds/etudy ^ It would appear' that there are many ^ 
differetiees between ^nd' among the gratips thae^^were 'selected. These differences 

^ijwere^eyident _b© th_4n_spa t ialJ skills^arid _abllit te§_in-sclence — Theae^diCf e^r--^^ 

ences need to cor^tinuaily be resdarched in order that ; we may best meet the^'" i8t' 
" need^T^of higli and low 'spat iar^*studefits andv ■males and f females 7 ~ ?^ 

■ ' ' ^ ' ' _ REFERENCES ^ -^ ' . ^'^^ ' - " , : 

Bennett, (JV R. , Seasfibre, : and Wesman, A, G. v Differential Aptitude Tests ^ 
- Manual . (3rd 5d»), New Yorki Psychological- Corp, 1959." ^ ^ 

.^KarpluSj R, et al^^ Science Teaching ^and the Development of Reasoning- ,A 
Workshop. BerkeleJ^iv Lawrence Hall of Science University of 
> California, 197?. - v > ' . ' ^ - ^ ^ ^ . - 
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COLLEGE tEVEL PHYSIGAL SCIENCE FOR NON-^MAJORS 



John _Schallanberg - 
Paul 1. -Bell 
Kutztoum State College 
' Kutztown, Pennsylvania 19350 



This research report focuses on an- experlmantal. study comparing two ^ 
- laboratory approaches tp^a college course for non^ 

ymajors * An approach usirig "Contemporary topics was compared to an approach ^. 
; *msing standard topics *^^^^^^T^ variables wer a achievement of 

•Bubject content.* scientific attit^Ude, and understanding th# nature of science, 
; 'The data analysis showed no significant -difference between treatments.- 



^^ r^: : Thife study used design features "intended ; to control possible tekcher. 

;effectr A treatment monitoring' instrument used to measure aongruence between; 
intended and actual treatment proved to a very, useful feature* - It showed ■ 
on asecond trial of the experiment thftt one of the laboratory instructors 
did not follow^the int^ded treatment* This: was valuable to the investigatpr 
.in_ the analysis of his data>for that ^rial*^ ^ : . 

, > The Investigator strongly retomraends' that such monitoring techniques be 
included in this type of eKperlmental designs* _ \ - 
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EFFECT OF EXPERIENCE WITH INVEsfrGATIVE BIOLOGY ON COLLEGE 
- (STUDENTS* VIEWS OFiS^ENTIFIC. ^ffiTHOD AND KNOWLEDGE 



— - :"' ■ • Margaret Wat^^an 

■ Gprnell University, i ' \. . 

' . ; ' . Ithaea, New iork 14850 ' ' " 

The traditional concept of selance with its emphasis on procedure and Its 
description of the 'nature of sci-entlfic knowledge as discovered, true and^' 
unchanging 5 . forms the basis of most teaching about science, scientific methodp'^ 
and .scientific knowledge. This' view, however, is inconsistent with whdt 
scientists actually do and with the fluid nature of -scientific knowledge ^ In 
philosopby of science in fche..last fifty, years-r therfa j^s been a ;red&f inltion '_Qf 
thesV. traditional concept^-npf Lscientif ic method^afid Scientific knowledge v^^^^^^ :^ 
resulting in an understanding of science that morfe accurately Vreflects the --^^ 
"real thing." , . - ^ ~ . ^ - " , . 



EKLC 



; Because., this alternate view about knowledge is "radically different from" 
:the tradition^.:* the two views may be used to -form a scale for studying people's 
--notions of~~scientif-ic- me thod- and -sclentlf ic-knowledger and-how-those-under-"^ — -~ 
..standings change with experience wl^^ ^ In this study, college biology ; 
students V views (of th^ nature of scientific 'khWledge) and how they, come to 
be are described.. A further goal was to detect any changes . that may occur in " 
these, views as a result of participation In a heavily investigative biology 
laboratory course* A. 32^item survey to assess students ' views was devised, ' 
field stes ted, . and revised. - The i reflect either tradi- 
tional or reformulated vle^ of science. The instrument consists of 12 ^ 
statements on beliefs aboUt knowledge and 20 statements oh. theory formulation^ 
__obje_cJ:_ivi_tyL_of_^science, _or„the_nature^of_truth-lm^science.^— — i - 

; ^^v7 The survey: was" given Ito appro6cimately 550 students enrolled Ih the ^ ' ' 
blolQgy course at the starti^of the course, and again at either midsemester or 
;at thfe end of otje semester.. In addition, ,^a small group of % freshman college 
/. Students, no tvenrplle the course were surveyed. This second group was 
control against chariges In views about knowledge that may occur by virtue 
t^f .being In college* v ^ ^'- '^ ^ 

J: -* "^^P "S^lt^ ^f the study are^ presented in t^o waysr <1) as. patterns of 
^sponses observed in 'subgroups ';(detected by the tichnlque of f actor/analysls) , 
attd :(2) as responses to the individual Items. ' Because a self-paired '*aegign ^ 
was used J detection of changes In response patterns and. individual item ' 
^respons^s was, possible* ^ . — ^ . ^ 

, Initial observations from pilbt studies, the prertest data, and from 
formative Interviews Indicate that at the start of the biology course Wudents 
^ yiews ^a-re dlverie and reflect aspects ofVb^th traditional and reformulated \ " 
^ylews;of science. Comparison of risppnses of students at the beglnrtirig and 
end of the same courge: suggest that sqme^ sfcudents^ notions about scierttlflc 
-methpd-and-kriowledgff^'^change^aft^ 

/experience permits students^ tov develop notions about science, that 



This' 

. , : mo£;e * 

adcurately reflect the reality of science. Its fallibility and limitations. 

' ' t ■ .168 ^ ' ^ 
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.^^^^^^^ OPERATIONAL .DETEiMINANTS FOR. ACADEMIC PRO^ IN 

UNDERGR^UATE SCIENCE DEPARTMENTS ' " 

' . . . \ 

^- Gldrla J. Dyer ' " . . -~ / / 

. Falrleigh Dickinson University , . ' - 

Rutharf ord. New Jersery 07070 ' . . . ^ 

bJWhila teaching Is : of utmost concemvto most institutions (Moomaw, iSM^ ^ v 
Insiitutions differ in their teaching emphasis. Some institutions ara^^TOrev ' 
heavily involved in research than others. In Vie^of this difference in'; ' 
.^ emphasis It would seem logical that f aculty pMmotlonal ^ criteria might be - ' 
weighted 'differently; In different . inatitutionb*^ - -^^ of this study was 

^to^lnvestlgate^^this^pQSSibility-^h^detertalning^^if^slmi^ 

ware in bperatlon" in, two separate institutions. . - . . 

; The -uniyeraitie large and metropolitan, 

one^state supported and one -private in another state The biology., chemistry, 
geology, a^d physics departmants -of each were compared using the ^-f ollowing . 
criteriar r ' (1) weighted publicationsi (2) number of'. publications | (3) citation 
counts; "(4) ;;eKterliaX" grant^"; ~(5)~~scudMt" eva^ X6) ~BgB^ (as"~an^ — ~--- 

unskllled variable) * v ^ . . . 

' -POblicatioris were weighted by using the "impact factor" reported "in 
Seisnce Citation Index. The .publication count was made using bibliographies 
which ha^ been verified by faculty members in the sample* Citation counts" 
'were made from Sqience Citation TindeK. Grant ^amounts were\ obtained from ' " 
official school publicatio^ti^ such as Annual Reviews- The universal question, 
"How would yoii rate your instructor compared with other Instructors?"^ was 
takennfcomrs tudent^^ponsored^ student^evaluatlons^ Age was oB^^ 
publications as American Men and^^Women Iti Science . _ ^ _ _ _ 

The sample consisted of. 157 men and women who had been promoted in the^_ 
past ten yearsl , jhe crit^eria ^were studied for the five years prior io each 
promotion* ru^^ ^ . . - . . /f.y 

An analysis of variar^e by schools ^and by ranks was: performed for. each 
criterion. There were significant dif f erencas.=between schools for all criteria 
eKcept student evaluati Significant differences^ between ranks occurred 

for publication evaluations ^ number of publications^ and age. An interaction 
between schools and ranks occurred in publication evaluations and number of ^ 
puBli ca t ions ^ W hi le assi'stmit professbrs in bpth scHools began with V ' 
approKimately equal publications there were large differences between the . . 
senior ranks , at the state school where faculty published considerable more ^ 
^than at' the private school. There were significant difyerendes in age. 
between ranks and between schools with the private school f acuity . b^ing/ 
sligfitly older. . ■ . * - 



A High correlation (r=.93) was found between the total number of -2^'"'^ ^'"^C 
'publications and publication evaluations . The more~a person publishes ^ - 
*. the more p^restigious the journals he publishes in. ' _ .^^ , z ' ' 

- Student evaluations differed little between ranks indic^^^n^ that they 
we^^ not f actors in promo t ions . v to there, was very^ l^tleT'^'to^f erence in 

.student evaluations ;betwean^ schools with faculty generally receiving good = ^' 
recorameiidationSi There was no ;eignif leant correlation' between student J'l'^ 
eyaluatiorv^and^ any of: the v other ^criteria (publications or^grant'S)*- : ' 

. .;■ ■. ^ ..... - J. .i....^' ' ' ■ .. ■ " . . , ; J. . . . . . " "jiiS. ^ i v. . ' -tJ" ' ;. . . . ■ .. 

. : . ^ .. : . ■/ • . ■ _. ■ 1 " . . ■ - = ?r ■ ^ ■■■ . \ ; ■ " :^ _■ . ■ ■ ■" . ^ ^ ' . -.. - . - . 

. - The nianber of publications, - the quality of journals ^ the citation count ^ 
and the amount of . grants: wereu no t-signlficantly dif ferent be twe^en ranks in ^the 

..private echoolp However ^. tHerja were large differenc between assistant and 
assoQlate ranks in all. criteria ..(except student evaluations) in the state - \ 
school, -In addition jf more than asspgiatea and were - 

""cltCd^more^frt^Tiently^ 7 = ^^"^"^ ' -^^^^^.^...^..^ „ ^ „ . ....-.^^^ — _r ^ ^- ^ ....^ 

y - ^ ^ ' ' ^ . ^ ' ^ 

The' data show, that scholarly ^productivity in the form of publications and 
grantB is a determinant for academic promQtlonfin^^ state scho6l>' while i 
.Criteria ;'dt her than those studied .(auch^ as^ administrative duties Slan 
may be operational in the' private schoal. . % - 

' . / REFERENCE ^ " 

MoomaWj Wi -E^/'*'Practice and Problems in Evaluatjing Instructiom'^ New 
liirectlons for Higher Education , 1977 . (sprlnft) , 17 1 77-91* ' " . 
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: VALI DATION OF THE .TEST OF lOTEGRATED SCIENCE PROCESS. -SKILtS ^ - 
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' - Charles F, Pottier - - ' Bethany Collega ^ . 
^-^■^'- v^ Qf Georgia " Bethany, West Virginia ^p32, ;f 
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Int r oduc tlon 



Although sciance process skill achievement is* an important part of M 
.eeeonKiary school science progrms, few testa erf.st to measjure thlse_ outcomes .Jl 
^To meet this need, the Test of Integrated Hrocess Skills (TIPS) was devfeloped^ 
\The TIPS test included assessment of five components of process skill . W 
;4^hjev^ent^ ldgntifying\varjLabl^^ defining, stating y^-.- • 

hypotheses, designing investigations, ^nd graphing-interpratfhg daCaV "Content 
validity and xeliability were demonstrated in af previous study, ' .^z^ ' 

The purpose- of .this study. was to examine the concurrent validity and 
factor structure of the TIPS test." Concurrent validity was a cAicem because : 
multiple-choice^itemsvarSy^usred to measure proces^Bklll achievement. Students 
-- select hypotheses^~-variables,~-andrdesigns-onrthe- test- rathfer-than -generate"^ — 
, .their own* ^electing responses- tK6 ease ,ln admlnis-- 

tering and scoring the teg. However ,_generWti"nr ".^ponses by students Us the 
' ultimate sk^l, and one nffida to ba sure thaX the easy way to measure "perfor-^ 
vinance^ (selecting) predicts the desired skill (generatlti|) . / ' . 

. The factor structure of the TIPS test was 'important to-be sure. that It 
^.assessed ^process skill performance. Factor ^analysis can be used to demonstrate 
whether a test "measures one or more constructs. ' * 



Procedures ^ ^ ^"i 

The construct validity portion of the study was^ cbnducfced with three 
classes (N^59); of ninth-graders^ .The studentfs first studied a two-week 
instructional unit' on the sci prbcess^skllls^^ J'his was done tdc^insure 
'that a full range of performance levels wpuid be evident- " 

For each outcdme on the TIPS test,^ cprrespondingy open reiponSe items 
were developed . Sim game ipi^cess skills^wete Tepresented on test but the- 

contexts and the methods of responding were different. 

tH¥ TiS^xiM?- J S^? divided . into . cwtfrspoupsr each group coftplatk half of ; 
tIerefSe loLf"? f ^J' oi^en rasponsa Aumtarparti. The data from this gVoup. 
"itemfd ' f ; responses to pairs of myltiple^choice and bpan response 

items designed to test the same,, objectives. ' . , ■ v^^f^ 

A,_fi=fix*'^ I;*" ""^y wai conducted with students in grades 7-12' . 

levels and ra^tlr*^ "^3 selected to represent the rang^ of socio-economic 

^^^^ 

■ br^the . classroom teachers r^ ™^ 

^l^^Ji'l^'^'J' students. A principle components '° 

anaiysas using : the pre^aK rotation was done. ^ . .j. 
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Results 



■ Concurrent validity was estimated by correlating- Scores on the multiple 
choice tfisf of process skill ability with scores on the open response teat 
..Two correlation coefficients were generated because only half the items were 
.^eompleted^by any student. The c6e#?cients j/ere 0.859Jand 0.763. The averase 
:.correlation of a student's abllity'to selecfc and>°generate process skill 
-responses was,, therefore, about 0:B'. ~ 



, The- factor anfilysis of scores on ^he five-TlPS subtests produced a 

-ITolllT^ solution^ Factor loadings of the %ive subscales ranged from 0.68 

Conclusions . . 

~r>prhe--cbncurrent-^valldi^ 
study. The easily administered and scored multiple-choice test is a strong 
predictor^of performance in a situation where students have to generate their 
owii variables, operational definitions, hypotheses, designs, and graphs. 

The factor analysis supports the conclusion that the TIPS test is a 
„.*^£™i^Y^„???JUFJ„.o|_4f_ien^^^ojcess_^ ability. , ^ 
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■ -\ "J . ; : DESIGNING A LIKERT TYPE SCALE TO ASSESS* ATTITUDE y v ^ 

^/ " * TOWARD ENIRGY- CONSEkVATIpN- - ■ ' 

\ . - : ' ■ Ihomas R# Kobaila, 'Jr. "^E^ ■ . - t . ■ / 

- - \ I The Pennsylvania Strata University 

' . University Park, Pennsylvania 168.02 '\ - , " Is,' 

The^ purpose of ^^tha fstudy^;wae to deilgn-a reliable and: yalld instrument 
■to^measure the attitudes . of teachers toward anargy . consapvacion * % ^ ' ^ ^ . 

' - - , ' ' — . > '< - -■ 

I A single dimensi'On does not effectively represent an indlviduail^^ 
attitude . It ii the eKpression of persdnar pref erenaBs. or' beliefs / ;^^eaping 
diTectional^kther^than'~neutrHl^r^Atti;t 

can be vrepTSsented by-'L believe^^^^ by Zimbardo and . 

Ibbesen (1969) as a component of the attitude construct.^ Sheriff (1976) .'points/ 
out that attitudes are also social in nature^ drawing signifibanca 'from 
reference groups and vparsonabla, others. Finally, attitudes have an action 
component (Shrigley and Trueblbodj 1979) .'i Using this, rationale, an instrument 
attempting to maasu ra^taa char - s attitudes, toward energy^ '?.o^^???y5^ ij?IL_^J^9.ylL4r_^ 
arouse affective responses to statements that are (1) egocentrla; (2)rsc!cial- 
centrici and (3)- action-centered in. nature* ^ 

^ In 'deaigning the Lllcert-^type . scale the following goals were set; 

1, ' A short scale 20-25 statements requiring only -^lO-lS minutes to 



2. A representative sampling of positive and negative statements | 
3,.^Statements^TOeeting^the— IS^criteriadav 




StatementSv general enough that they m . / . _ 

special segment of the populationi — . ^ ^ ■ W / " 

Statements that- had at least an item=^total correlatiori coefficent 
(adjusted) of .30 (a validity factor); and ^ 

A scale with a eoefficlent alpha of at least .80. 

i-^^) The present 22 item scale is ,the result of several generations of • 
administrating to preservice elementary teachers and submitting to Likert Item 
Analysis. Most stataments not reaching the item total ' correlation coefficent 
r-value. of .30 were either revised or dropped- The scale was kfept. relevant to 
Ij^e pay chological* object by reference to energy conservation in each statement* 

, & As a means of further validation of the attitude stateTnents,. the data . 
collected from 102 preservice elementary teachers were 'subjected to a principle 
components factor analysis .as a means of categoriEing items Into subscales 
that could be used Co identify specific characteristics of respondent's s 
attitude toward energy conservation, A varimax rotation using the three factor 
solution resulted iti items, loading on each of the three f actors labeled 
egocentric, soclocentric , and action^centered * Table I provides an example 
statement from each of the three subscales, when combined conscituting a IS 
statement scale* Table^ II presents summary statistical^ information. 
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Factor Loading ^ ^ Adj Item 

Total Correlation 



^ ' I ,11 

5^/ I aai' personally not In favor .81 .03 
of energy eonseryation. N 

^17. The nead to conserve enetgy * .01 -.64 

> does not exist. N : 

.6^ « The schools should tool up ^ .34 j *13 
jgHPedlately to^teagK^- . f- 



III 


Total 


Subscales 




Scale 


; Combined 


-.21 • 


.62 


\ . 74 , 


.02 




.52 


t 








- .46 " 


. .56 



practices of energy f 
conservation.. P -V v * \ 

— — ' ' %l Table II . 

^ . r :S'tatlitical Inf oration 

/ r , ^ (n-102) ^ ' 



: ' ' Total Scale c ' Subscales ^ Comb Inad - 

Mean / ' , . 81.77 • 60,17 

Standard Deviation ^ ^ 8,26 5*62 ^ ^ 

Average Intar^It^. Correia^ •!? ^ . , vl8 „ . _ / _ 

Goef flelent^ Alpha' ; ^ ' ,82 ' ' ^ . >77 H ^ 

J t:^isi^^qranend#d tha t^th e-2 2^^$ t a teffife 



or that a cpmBination of the three subscales into a single scale of 15 
V sta^^smehts^ be used by t^e researcher as a shatter scale, and one tfes ting the 
thres ^pacific compqyients of attitude illustrated in the factor analysis t 

\\\ ' ^ RipRENGlS \ : ■ ' ^ . ^ , ^ / / . ; 

Edwards J A. L. techipiqtifes 6g Ajttltude Scale Construction ^ ' New York! 
Appleton^entrury-Crof ts, 1957. ~. - 

Sherif, C* W. Qriehtation to Social Psychology . New Yorkl Harpet and RoWj 

^976r> - : ^ ^ ^ " ^ . \ 

.Shrigleyj R, L. and Trueblood, C. RV "Designing a Llkert-t^pe Scale to Assess 
Attitude Toward^ Metrication." Journal 'of -Ra-saargh in gcignca Teaching , 
19l79, 1^: 73-78. ^ ■ ~J~~ " " . 

Zlnbafcdq^ P:^. and Ebbesen,, E. B> Influencing Attitudes and Changirtg., Behavigx ^ 
Reading,' Mass. ! Addison--Wesley Publishing Cd.,j r969. " ; ^ "~ \, 



ASSESSING tUPlI/^ENiSAGElffiNT^^^ AGTIVI'tlES 



' ^ Kenneth " ^tohi^^^^^:. 
.University of Georgia 
Athens ^ Georgia 30602 ■ 



-This aessiqn will enable -participants Co explore a rationale .for using . 
pfell engagGment In learnlng^actiyltles as 'a variable^^ln /studies o^^ ' 

■..^ocesees. 'Engagement ca will be preaanted as avmaane of partitj^dningVA 

aptiyl ty. according to particui«: relevance to the desired outGdmia * Activities 
^Ml include^ deyedoping^ prellm|,nary . assessment systems ^Msing an existing: j 

^aJ&tem-to-gather--da t^ p 

: evaluating \ alt erna^M ^ . \ " 
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^essldn-L-'l 



A 'STUDY OF-' THE -PERCEPTUAL pRIENTATION OF COMMUNITYr COLLEGE ' STUDENTS ' 
AND THEIR ATTITUDES TOMARI) SCIENCE AS -THEY RELATE 'TO SCIENCE 
• ■- " - _ •• - ACHlEVE^IENT . ; .- . -' \ 



■ ^, I'indd:.W. Crow ■■ - fi^rtha K. Piper, V , ^■ 

-•L . Houscon Community College - ' University of HoustoA , ' 

— Houston, ^exas 770b7 " Houstolf. Texas; J7004. -..r V'-* ! , *: 

'T' - ■• ' ' ■ 4 -' '■ ■ '■ ^ 

, Community^ Colleges serve a diversity of ifudents. Some of the'se students " 
continue their education In four-year Institutions and select sclAcei" as 
^^i£^£SpSX.clloiqe._^McKehney^aiidikeen-4 

II ^ .perceptual orientation -<fleld-dipendence.-lndeDendeHce) affected 

whether students £|iose careers involving ariilytlcal -skills sucft.as Che matha^ -. " 
matics and science otf socially oriented skills such as sot4al -sciences . ' Se£ar. " 
.CampBell and HerskovitS (1^66) ■ indicated that the way students perceive the 
world has a tremendous effect on how thfey do in any s'etting..- Recently " 
. Shymansky and Yore" (19S0) have reported that students_wKfa2 arejf l'el4 ■indep_endpnt' 

achieve highei^ in- science i?hen exposed "to citcain types, of discovery stra teg lesT® 
- There have als^ been studies t6 Indicate a relationship between attitudes an'a ' • 
.science achievement.. If these generalizatlons ^hold tirue. It -il logical to ■ 
believe that students who are field independent choose' science, as a major a,nd • > 
have positive attitudes Coward science.. It would alio follow,;, then, that 
Both field ^Independence and poslti%re kttitiJdes affect science' achievemeht. \ 

Perceptual orientation has been 'studied extensively with youhg students 
(high- schooJ. age and ]iounger) . Theri are relatively few studies^ involving 

^conraiunity_^colleg^s£udents-e.yen^'though rstudents- at conmunity- colleges are^- — ^ 

required generally to^tgke a minimum of ^ix hours df science. As this igroup 
represents a potential pool' of science majors^. It ds-vltal tf begin to explore 
the characteristics qf comnuinlty collate studfents enrolled in sclence'^clasSes . - 

^ : ::;THe :piirpos^f: this study is. to Inyestiy teethe perceptuairdtlentationW^^ = 
attitu4es toward sclence-of community •college studenta. and the relationship 
of these characteristics' toward science acHlevemenc. ' " " 



Hypotheses 



students 'who are field indfep^dent .alsd ^have. a positlverattitude towdrd' 
scifnce when porapared with studsn^' v^io ar^ field dependent.. . 

, St^jdents .who are' fl^ Independent and-have a podltlve attidude towark 
science achieve slgnificantl^^^gher 6n test scores than students who" 
are field dependent',-. L , \ ■ . , • ' f' . \ 



Hethodology 
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.l.^.=.IJl*wBORMl;at4,wi.^fec,.thia.,,^t 

m four freshTOaiT science course! taugh^ln a •traditional lecture mode.*Thtf' 
community coUege;;has open .admitsions located" ^ an urban metropolitan area.J 
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i ^ -. During the semester each student was giv^ri' the, Group Embedded Figures Test ' \.. . 
'V;(Uitkiti, et al., .1971)^ and,„the -Injetntor^ of Scientific Attitudes (Moore -andr:^\v-~ 
.^Sutman, 1970). At the and' of^ th£ ^sameatefc-Jiach student 'was given a- final ^ " 
* written e:xam. • . - =s _ - ' " ' ' . . - . " _ 



Instruments . 



1. gtoup Embedded Figures Test (Witkin, et al. , 1971) was used _to 
V determine cfea students - perceptual orientation^ ^ 



2ij ' The Inventory' of Scientific Attitudes (Moore and Sutman, 1970) was 
. used to deteriinine the students' attitudes toward- science.'. ; 

. 3.. A final eKam. was . given and the grade used to assess the ' ' -y-l 
r^ttu?^'U.»c^:.^ ^studentsJ^s .- ^ .^ - 'r 4-.r^ 



Analysis of Data . . : _ , 

,■■ 7 - . . ■ ■-. ■ -. . b ■ ^ ...... ., ..•■=.-.. . a. . / . , ■ ^ r 

i "^ . . •: . ■- . . . \ , - - . • . . ■ . . ■ ^ . : ■ ' - .^ .. * , ■ . 

T hypothesis one, a. Pearson : coiyreiati&n will be lised to analyze the" 

. ' data, A two way ANOVA will be- used. to analysed the^data for hypothesis two, 



Results . . ~ ... ' _ - . ' , _ r , \ ; . . ^ . r 

\ The results of these analysis will be discussed. during the presentation. 
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Session L-1 



^DfiVELOPINO-AN INSTRUMENT TO MEASURE SCIENTiFICATTITUDSS'. - ' " 

^ ^-' --^ Carol Wareing . ' - ' ' - : . 

' • Tufts University • . ■ " • ..• ; 

- Medford, Massachusetts -^02155 / L V ; ■ " v ^- 

The: goals of science 'teaching ha^e 'historically :^eentere^^b6u^ selentif 
knowledge 6r_ content, process skills, and attitude dayalopmint . . - ' ^ 

Since -KrathwDhl at al l (1964);^ dfevaloped tha taxonomy -of the aff active 
laln, JattJ^tudgs^ vAluas rggaj jing lejrnjng^haya jeqe Pyjig^ AiK J 
attahtion from' educators, t ' . ' * - ' ^' 

" - ' ; r 

Arthur Combs (1971) *for example, emphasi^as the signlficanca of "the w 
iffective' dimension by stating chat any adncationai system ignoring af f feet 
making itpelf absolutely inaff active." ^ * ,/ . 



IS 



Science is -not-exempt^-f rom- this premise, ^- According to rKewtonTCl975) ■ — 
;|r]eater attention, from sdi^nce educatdrs to the parcaptions of their students 
relative to sdlfence'-^lts teachings an^- me tho4ologies--^is headed.. He further 
i^qritands that es timatiojis^ of . such perceptions are more often a niktter^^f ^ 
opinion, or ju than on enipirjcal glvens. . - 



Problems merging in tha identification and maasurameht-ofv^uch attitudes 
^u^ to the .paiffiity of reliable ^instrWents (Kozlow. and .Nay , 1976) however ^.^ 

the author to undertake the Cask of Constructing and validatihg a Likert^'* 
riyAe ^cale for measuring aclentiflc attitudes of students^in grades four ■ ^ 
tpi^ough twelve. ■ - . ^ ' 

Both the Suiranated Rating Scale Suggistjons prdf fared ^)y Likert (1932) an 
Corey Scale Development Technique (Paynes 1974) were cpnauit%d £ or : 
It ruction of the inventory* ' ■ * . ' ■ - . . " 



Content validity of the instrument was determined according to thp * 
jjudgments of ^ nineteen^member p^nel of scientists and sclerica educato^V ^The 
i^^trument ciraftj containing 79 items', was pilot-tested, wit^ a target group 
of 204 younsters while the final; instrument of 50 .items was/ adm^inistered to 
ISO^ students in grades "f our ;through twelve ^ from various u^ban and .suburban 
teetltlngs in the greater Boston =area. ^ / / 

I iFrom the data collected in this survey, reliability wab assessed according 
id |6vera3> approaches Including the Spearmarii|rpwn, Flanagans and Gutman 
slplllt«hal£ correction formulas resulting In l^^LiabllltyT^arige from 0*91 to 
p^94'> indicating a. clearly satisfactory and acceptable reiiablllty in comparl= 
sdn to "similar Instruments p . : ' ■ ^ 



. . , ' ■ Readability for the attltude„iriventory was determined td be at' . ' 

^;#y"#PP^o^iI^^^ according to calculations usine 

^ - ; : .Cbiabs,..A. . W. Affective Edudafriog: or None ar All -, National Conference on ^ - 

£ V : Affective- Education, g^hiqago, Illinois: May 1971. - - ' ' - . - 

. .v;- Kozlpw, M.^J/, and Nay,,.M. . A;c"An Approach to Measuring Scientific Attitudes." 
" Science Education , 1976, 6Qi 147-172. ... - , ' 

Krathwohl, D.'R.; Bloom, B.l.S. ; , and Masla,- B. B. Taxonomy of Educational 
^; ^ ^i . ^^ ^0blpct3.ves..^Handbook - II-i^AMect-lv&'D6inain 
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-'""v 'ATTITUDES OF PRE SERVICE ' ELEMENTARY SCHOOL TEACHERS TOWARD- 
- SCIENPE TEACHING: ANTECEDENTS AND RESPONSE TO FIELD 'eOTEHIENCE 

^: " f ' Josephs C. Gotham 

- - - ° Indiana University 

^ ^ Bloomington, Indiana 47^05 



Racionala And Objectivag 

^ An iinportant goa 

-^5^^<|evelopment of-^p6sit±v 
suggested by Stollber 




'nca teacher educatioti ig^^he 
d .sclenbe teaching. 



As 



* , - with neutral or negative attitudes may ' 

avoid teaching ^^^and may pass their negative attitudes along to their 
Students- \ -^^^^ . - 



s 



fishing relationships^ between attitudes and potential antecedents 

pPKP^oYi4e„a basis If or_etfective^modificat±on-o£ these attitudes In^ — 

Astructlon for preservice science teachers. Shri^ley (1974) Investigated four^ 
potentially significant antecedents to science and science teaching attitudes. 
They ^ere: • , ■ • ^ , , ■ 

,1. Effect 'of sex difference: ^ ^ ' ' > 

2.. Ef feet of male elementary science teachers | 

3,, Effect o1E organised and incidental elementary ^ienca programs; and ' 

^ • ^^^9^ °^ the number of high sch ool scienc e course s . ■ ■ ' 



In _che sample studied by Shrigley only the effect of the numbkr of high school 
science courses and the effect of orgflnlz4d elementaty science programs 
significantly Influenced attitude about science and science teaching. The first *^ 
purpose of this research was to replicate and extend Shtigleyjs study of ; 
potentially significant antecedents to attitudes about scienci and science - 
teaching. In addition to the variablas studied by Shrigley, , the ef f ect" of ' ' "'^^'^ 
activity-oriented ele^n^ary silence Instruction was investigated ., 

• /Substantial educational wrfrk has been done with presetvtce 'tj^rolrs^fo ' 
change their attitudes toward science and sclenGe -teaching thrs'^^modlfication- ' 
of ^science ■method^ coArSes fDeVito ^nd Noraiand, 1974- ThoiftpSn and Thompson, 
1975; and Sunal, 1980),. Field experience has increaslnglpSffcome a part of 
professional programs, and its effett on teacheTr educatM^outcomas Is, there- 
fore* of, considerable, J.nterest. Sunal studied the eff^ of field experience T' 
ona ,yariety of -preservice teacher variables includ|^f attitude . 'A second 
purpose of this study was to contribute to raseatM^n the effect of science' ' 
teaching:^, field experience on preservice elemer&^y school teacher^' attitudes 
aoout science and science teaching. J/ 



-' -Summary "Of -"Mfrthods-^and^Regifr^ 

. Subjects for this= stuay were 9fi preservice elementary teachers drawn from 
.two elementary science methods courses, i"'"traditlonal" course with a small ' ■ 
field experience component; and a recently implemented course that incorporates 
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jr t preparation ' ^ 



Shrigley^ K,, L. "Science' AttitudGs o£ Preserviee 



0- 



School* Science and Mathamatics , 1974, 7^ 



-^^i^'i^ ^ l.4V.l>'^ ':^^- 



^Stbllberg, R- ''Th^ffask Before vUs^l962; The Educatldn;%f Elementa^^Sfthool 
\ Teachers in Science." Raprinted by L,l. Kuslan ad^'^A. ^, Stone'-^i^X^^^K^ 
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^ Pras6rv±ce Tea.chet Behavior*-' Journal -of Rasearcti In ^ScienceATeai£hingv ^ 
19S0;^L7^: 17-24. . ^ . - "7 ' ~ \ 



"^^^f^^Spar R- GT^and^Thoiipsbnr ^GT~'^BuiLldinl~Atiriti^das;T^ Sqieriq^^^br 



^vJ^S^"' Preaarvice teachera: An Experimant . " EchOQl Science and Mathematics ^ 
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a'H'^' Session L-2,,^-/'rr ^'v^.-', -..-'".' • » 



THE'' EFFECTS OF A^KODIFIED MASTERY LEA^giNG STRATEGY ON 



ACHIEVEMENT i 



/ 



\V -".ATTITUDES,- AND ON»TASK BEHAV-IOR OF HIGH SCHOOL CHEHISTR): STUDENTS - 



University of Georgi^' j ^ 
Athensji Georgia; 30602 \ 



- .'F. Gerald Dillashaw ^ ^ :v 

' \ Bethany College . ^/^•;; 

Bethany, Wes^t Virginia 26032 

V , ' ' 

.'"1 ^ - * I ' , 

4^41^1,;.^ Research ^has^.sbown .that Bloomls^(497l0— mastery^— laariitng-atr^tegy^can-^^^ 
''f / jused to Improve /achievement - v Mastery .leari^ng:-is^ characterizeH Tby raquent 
^ \ diagnosis of learner* 'difficulties with remediation, baaed on t^a- resulta^' of 
7 '. 1 .diagnostic quizzes. The dycle of diagnosis-rema^dlation is repeated until ^ 
r .:i:\!^^tudants master^lns-truction- Remediation- eK6rclaes may ba specif lad by- 
l^t ?ftt#achers or selected by students. ^ ' ' , _ 



^ ^I^However the logistics "of Qperating~a"~full^~f led'ged maitiry", lekrning 

'v ^•^,tta,tegy may d^tar teachers from doing ^o in spite of documented achiave^^f ^ 
^'^fW^^^ to llm±t;> diagnosis- and . 

' reffl^^^ to two Qycles. , The study explored thf effaces of this limited^ 

^ V ^'dlagnosls^remad4a^^^^ on achiavemant , at tltudes*, and on-- task behavipr 

: . of hi^h achogl/chemistr A growing body of rasaarch indicated tha% 

If ' Y : rfn-t^fc*baKav±br (dJi e * ^ Che tiraa s tudents. actually spend learning) is highly 
: ' corrAated with 'achievainent, , . , . . 

l^"7^^^fe:Trie persQ and ap tit uda^were""also^ studied" 

1 .in;'febis:-.lnve^^ relationship to . achlavement , . 

attltudes^^- and on'-task behavior* Research shows that aptitude ai\d locus of 
c©ntrplt;pay; ^mode rate student outcomes in different Instructional settings, 

■ ^ .Frofcedura ,yl;^?^ v - :.. ■ . ^ ^ .r.^ . . . v ... \, ... 

Jbrte treatment groups ware included in the studyi (1) a contrast group ' 
diagnop^tic-remediation procedures) ; (2) a student'^managed remediation 
rbup -(studants seleeted- their own reingdiatiQ and (3) ■ 

a teacher mahagad remediation group, (teachers assigned remediation based on 
dlaghostic test results)* Three flrpt^year high sGhool* chemistry classes were = 
ran d ptnl y . a s s i gn.ejd .. to _ m ac h o f _ t he t h r ap t r ea.tma nt levels*. A to,tal of 156" 
studarits in the rtine classes *were stratified on three^^aptitude levels (high, . 
average i and low) and two locus of control ieveis--Cinte;rnal and external) # 
The treatment lasted for ^45 instructional days. Three cognitive, achievethent^ 
measures^ - an attittide quesitohnalra J and an bn'-task observation instrument . 
ware used to test hypotheses. 




The effect due to treat'ment was consistently signlf lean t^r across the three 
cognitive achievemant measures arid the on^task measure. The modified mastery 
groups slgnifi^ntly outscored the contrast grbup on all achievement measures. 
No aignlf leant differences due to treatment were noted for the attitude 



182 



198 



EKLC 



■ measures and. no signlf icajit main effects due to -^loeus/ ofA contr^^ ^ : 

"^A" significant m^ih ef fict7d'ue-"to aptitude was, noted for on-task behavior ^T' - --"k 
^ the low aptitude -students B0±b±tBd higher on-tas'k behavior' th^n averafe| - , - 

students » Trend analysis -Indicated that the mastery learning groups incleased - 

on-t^sk behavior? over ^ time compared to the contrast ^roup, 

Con<^lusions = =^ - . ~ _ 



. To be able to link teaching strategies with student' outcbraes is impc^tkht, 

--^y-Results from this study show that the modified mastery learning strategy' 
-^^^inf luenced. ori-task behavior snd achievement, iHese results Indicate that 
J. ^,,^^^Bh-scho^Dl chemiptry teachars may ^cdessf ully employ such a strategy to 
"'^f^^^^^^ase on^rask^^ehavibr rnd"acK^^ Thi^lack^ srgnificant --^—^ 

differences between the _two experimental groups suggests that assigned ""^^^v / - 
':'^J-^ema4iation may not be^necessary to bring about achievement gains; simply 
-'.^' having femediation available for students to use on their own may be s^ffi^ient. 
.-As the stu^x Ppgressed, the on^ta^k behavior of the experimental ^groups 
increased while that of the contrast group decreased. This finding of 

..>~i**c^Teaaed_ o\ir task^_behaviojc^ associated-wlth mastery -learning is- especially ; - 

V notew5rthy* " ' - 

^ " ^ - , ^ - REFERENCE ' 



.Ploom/IB.S.^. Sas tings, J. T. and Madaus , IG, F. Handbook on Formative and 

Sunmiative Evaluation of Student Learning ., New. York: McGraw-Hill . Book 
Company, 1971. / ^ 
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Session L^f2 - , = ? . • - v ; 



, raE.EFFEC'^g-OF^PROBL^^ TRAINING-iN,; SCIENCE- UPON > - ;. - 

PROBLQI- SOLVING SKILLS SGipCE-i^ SOCIAL STUDIES ' . -V - .r 

: ■ i > " . , ■■ ■ ■ ■'■ ■ ■ Te.r^'<shaw': -." ; .•■ ' ; \ '■- ' ; ; : ; ^ ; - 

V. ' .'- rsi;- ..: ' , : .-- Kansas^jState Unlveratty - . ■ " . ' ' - " 

- : ■' . " ';_Manhatfan, Kansas' 66506 . ' ■., ■ > ■ 



Ob^ actives and Purpose 

~Thls^stiidyt<LS--corfcerned^wi^ 
scienee curriculm^'^upon th of:' sixth-^graiSa. students; to utilize *the r 

process: sklllsjo^ controlling variables , form 

and : def ining^operacionaily . For tha^^purpose of this study /.thesa' four process \ 
iikillsi wegiT defined as -probleft-solving skills . . Other areas investlgate^d ^ t{ \ 
include^^Cl): determining if . prpblemr solving ability learne'd in sblence wiH> , ^. 
trangfer to social ristudle and (2) testing models; ^o ncer Mng prpbl atn, s olving 
skjSEls in order to determine If there^s evidpnce for a hierarchy of prbble^^ 
;^Ja6lving skills, " , / ' ; 

Me t hod o 1 o gy ^ g?^ ^ • ^/ ' r - 

' Subjects were randomly assigned to treatment and control gjcmips in this 
s tudy V The tea tmen t c oh s is t ad o!f twah ty^ f our weeks ^ f ac t iv i4 ie s f r om 
Science, Process Approach (SAPA II)* The control group participated in 
investigator-designed proceas-^oriented activities covering the same subject 
^matter-arem^nd^lncorpprati^ 

treatment group*- At^ the. end 6l' the .t^ investigator- 
designed , process-oriented instrumants were administered j one in science ' ^ 
and one in social 'studies content area* ' j 

Results arid Coriclusloris " ' , " . ^ 

A't^test was employed to test fpr differences between the mean score of 
the control "and treatment groups on the aciancie ^nd the social studies ^ 
instruments. The treatment group . scored significantly higher on the problem 
solving skills pprtlon of both the science and social OTudies -Instruments ' ^ 
indicating t)iat problem solving skills can be taught by the process-oriented 
science curriculum and that thage processes will transfer to sowrt studies 
content. No* significant differpnce was fbund between the two groups on either 
instrument for the basic processes , with' one exception. The treatment group 
scored significantly higher than .the control group for the process of classic 
fylng on the social studies instrument, but not on the ^f^lence instrument. 
Evidenpe was found to support the hierarchy model of process skills , stromgly 
suggesting that mastery of the' basic skills is a prere-quisite to proficiency 
=7in=^thev^roblem'-'Solving^skills.-^^^=.^;^ 



EKLC 



w ■ 



184 



20[] 



^^5aj;y •Session- :tT2: 



i^^^^STRMEGIES USm:m HIGH SGI0O^ gTUDENTS :,WH GENET PROBtpS.^^^^^ 



-X- Stewart; ^ ' 

v University of ^Wl 
: V 7 Madison j : Mis cons in y 53706 



->4^ ■ 



: :Tha study^ to - be": impovtmd during this ; prasehtation was^ yt\dertakenrusing\ 
the cpncepjtlons ; and data gathering techniques of cognitiye (inf orraatibn . 
^vprocessing) *^sychology* Individuals in/ this tfe wprlc ^ 

^i^6E Kawili, andV 



prob rem solving. 



' the^f Sllowing^ que^^ addressed; in; thls/^tudyr ■ >><^;^ ^ v v : ; r 

' How: dpea tW conceptual knowledge gf geM^cf^^ schqbl 'r 

biology ^students^influancfe;lthe Strategies/ they]:,TJse whan solving three types X 
of genetics prdbiaras? ,A case stWy apprbach..wai;;Used in which stutfants were - - 
askSi^^So^** thi^ 

The findings indicated that, ! ' ^ \ 

1, Evan tHbugh most students could solve most prob laihs ,7 many we 
so in ^ a non^meaningful fashion, e ,g^, ^ they were applying %anj algorithm 
withouj^ connecting the algorithm to genetics concepcdons, ^ 

2, The use of. alegbralc^ rather than. Punnet t square methods, for solving 
problems apparently interfered with students connecting what they 

. ■ W #re doing, to meiosls. , _ / __. _,_./^, l.. -/t A. 



The si^if lean findings stem from the ^vast 

number of students who raca4ve genetics instruction and from the central role 
that genetics has in modern biology* The knowledge gained could b^ ,use*d to ^ 
altar Instruction so that meaningful problem solving in genetics may; "be 
■^enhanced* ' ' ' '..T^:; ^ \ ' ; \ ■ ; - 

\ REFERENCE. % - 

Nawelli A.-^and Simbn; IT. A, Human Problem Solving ^ ^Engrewood Cliffs ^ 
Jarseyi ^- Prentlce'-Hall, 1972, - ^ « , - 
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Sef SioA L-3 



2. 



RESEARCH MP - THE CRISIS IN SGIEi^bE .EDUCATION'" '' ~ " 

/ ^^^^poaeplT; Liaison - " \j 

■ National'. Science ^Foundation " ' " .\3^'viM40'i 
: -.p,: ■ . . ■ . Washington, D.C. 2055^(^ 

. ' the current status of. 

research in^^SGieht;©}^^^^ a co^tkxt of the national and Interna- 

tiotial- needs ^^1^ education, / ^ 

' l . There aire a variety of social indicators; that indicate a gradually;^ risliii'^ 
. con^erij^^^^^ith ±he^^state of science education. ^These in^^afe^the following: 

:l ^* Cp^parisons with' bt^iarv countries, such as Japan, West ' 

Germany J '^jfjd Russia have attracted; 'increasing media and 
. o, SovernTnerit:i^ttention, r ^ 'l- * 

frData regarding the state of students" knowledge and *skiir ^ ' ' 
in ^ science, ma tl^^ and technology at all levels, has given ' 'I- 

tise to ^concern both on an abs^ Ci. e; ;^"thliigs fijfat , ; '■ ■ 

niost students ahould know and don^^'t) and on the "basls^ of \ 
compardslon between groups (e,g, , 'blacks vs. whites^, women 
— .-men c^e£tf .f) .—-Data-includ^ results from-th^^ 
Asseasment of Educational Progfess,, SA^^and, other, studies .-^ 
(e.g,^ Armed Forces studies). ' ^ 

Evidence from recruitment dnd training of .people for skilled , 
posttioris involving; science and^ technology reveals a serious ' 
and growing problem* ' \ ""^^ ^ ' ^ 

The general public" response to technological change suggests' ; 
£he need , for , greater understanding of science,- its ^inethodss /^^^ 
t and limitation^, - ^ ^ \ \, ' ; ^ - ' ' ^ ' 

5, ^ Imbalances in thi percentages of women and minority members ^ , 
, . in y^arjous academ programs and in^ scientific and techno- 
\ \ logical* careers^ suggests a failure of the science educatloti " . 
: . system (which may also link to conditions beyond th^ ^iftlence , . ' 

/ education system)* , ' ' -r. 

Any attempt to engage In mItBsive, action programs' Mthout a deeper uhderstanding 
o^ the factpr^ involved is liable to be counterproductive. The kind of research 
needed to contribute to^ the long-range solution of the. conditio^ will be briefly 
discussed. ' . . 



4. 



the RISE Program, Research in Sciencs. Educaclon, at the National Science 
Foundation supports fundamental reseaFch abQUt learning And teaching of science 
'Recentdy i.t has focused especially on theorejtical and 



'and matHematics, 
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empirical res'earcK dealing with i CD factors that may specif ically influence ; 
learning,^»of' science *and matheinatics ' during adolescence; (2) "factors that / 
affect %tie participation of women;- minorities, th&^gif ted, ' a^d the/physically 
handicapp^ in science-related activities- (3) the- way the new educational 
technologies- affect ^ognicLve development in science; (4) science literacy and 
the interface between "science and societyi and (5) ttia' relationship between 
learning preq^^as and t-he struature of vscientific and mathematical knowledge. 




TWS presentatiori will describe the major directions taken by RlSEr " 
J, auppo^ied researchers during the past year * Identify some fnteres ting gaps^ ^ 
' witHin the field of .research currently underway s~ and suggest, some, promising 
iw avenues for future research. ' j ■ - . ■ -'^^"'^'^ - S • , , . 



Finally following tWlsv introduction to the ^National 'Science Foundation 
and its -mission J majoi^f funding units, will ;be identified 

reference to i the program of the Dli^e torate for: Science .Education . Curjent 
and future budget projections will be^.given*, ' . v. 

- Al 1 r egul ar ^ gran t^p r op oaa 1 s - 1 o - 1 he~*Na t ionalv. S c i enc e ^^lo und a t i o n ^mu s b fe , 



-given review and . avaluation by knoxJledgeable persons related to. the proposed 
activitiesf; The staff will discuss the various mechaniams used to re^riew ' - 
pi^oposalsv and ekplaiii how final decisions ^regarding ^spppoV^ reached * ^ ^ 
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', piE^RELAXJONSHIP EETIJEEN" SCIEliGE- PROCESS SKILL .. , : 

■.'V^'.ir AND lOmi^^THlNKING -MILITIES-,/ - . - - . •' 

/■tivfr VtlichaeL Pa4ilia ; ..'-y " . .. ' f. Gerald Dillastia*/': V ■ 

' James R; Okay • / '■. ^ :' ' Bethany ' College . . , 

■ V;"^>Wlversity of. Georiia . . Bethany, West Virginia 26032 

- . Athens,'. Georg,la 3b602 - - ■ ' 

. - I. 
lurpose/Obj ect-lve^ 
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The science process^ skills ihave been; a' promlnant Tparit of ecienea : 
cur^ricula" for. soma years. Emptiksls" on the integrated process skilla- (hypo- 
thesizing, identifying and co^trdiiing variables, defining operationally, ^ 
.interpreting dat§, and. e^parimantlng) is seen in such programs as ISCS,iiBSCS, 
and CHEM Study ^^Y^f ^P^^S E?" ^l^s^been^ formal 1^'„ 
operatlbhrr tb"inkingVabllitiep"^"Cidan controlling variai'l eg, ~^ ' " 
coriielatiQnal thinlcing, cbmbinatorial'' logic, ^nd proportional logic) as ' ' 
■describfa' by ^Piagat, \ ■ . : : ^ "^ v ' , - " i ^ 



; A logical -relationhip J^et^emyiVprbcesl s^ and formal operational : 
.S^W-ities seems reasonable, . Thr integrated proceas skil^^s are involved when ^- " ^ ' 
conducting e,KpaTfl^ents^-ona^must a hypo thesis, "dasigrt the a^perimarit, " 

/.and maKte; generalisations; af ter^ collecting the data,* The--ablilty. ^to"^identi£yV 
and cont:^ol variables as described^ ^y Piaget ittvoiva ^reci#^ly the same -steps 

" i^^problem -solving .^-Q the^slMa-arit"i¥s^e3CiW,~f ^iSamp le , e:kpe r&^nt Fi,n^^^^ 
Acience /classes may involve proportional reasoning- or- correlational thinking 
in data Ititerpretation, Despite, strong similaritias between process skill and 
logical . thinking abilities ^Utftle research l^as been done to investigate this - 

.^relationship* . . :^ : r . - . ; 

"^^^^ ^^^P^^^ '^^^ ^Ws^ study wa§ to examine Integrate^ prboess ski^l and 
foAnal thinking .abilities'of middle and high school students and; .,det ermine the 
relationship, if any, between the two. ^ \ / - = * v 

Prpcedures ^ S ^ ' - - /' - ^ ' .. .. ^ 

. Kiddle. an4; senior high^^^^^ completed , t^o tests , The Test oj 

Integrated Process Skills CTIPS) provided a measure of their integrated science 
process skill ability and the Test of Logical Thinking CtOLT) provided scores ^ ' 
on the students' logical; thinking skills. The instruments had beep esg%lally 
d^eloped to assess process skill and logical yiinking abiirty ^ni W : 
previously been shown to^ be valid arid reliable* ^ . * I 



seven 



tKroftgft twelve atudmits iwere caraf ully chosen to provide the 

full range of aWlity levels., Students cbmpleted the two pieasiires in a%roup 
setting (administered by thelt^ teachers) dn pwo consecutive daysl 



188 



204 ^ 



Each of the two tests was ^analyzed to provide five subtest and total te 
scores. The scores (six, for emch instrumenC) 'were correlated to examind ^ 
relationships between broad measures of process skill and logical thinfeTng 
abllldy (cqMI tert^s^ores) and faeecs- of vegch ability (subtest Scores) . Test 
reliabilities were, used to correcq|-all 'co^rrelatlons for attenuation. 

Result g . ' ' 

■ The 'correlatiunri of the subL^,^t ui: aauh Lc^l (TULT subttists vfert 
proportions, identifylag and coutrolling variables, prob^biliLy, cu t re 1 a l i ..4^ 
and combinatiLjad; TIPS ^ubL^^ta Wete hypuL h^s i ^in^ , id^iiLityin^ vaii^bUi., 
op^eratlonaHy d^flaing, dc^i^aiiig i nv 1 1 ^a L i ulis , anJ gta^jhliig aiid i ii L t p i a C 1 u 
data) were all significant (p < .OOOL) and ranged from ,41 to . 87 wlcii most, 
falling, lii tha .50 lu .65 Lduge llm i lil^l c^l ml dLi iuu SeLween tOLgil TiPS dud 
total TDLT w^^ .73 (p - /uOOi). itie ^.tuce.^^ ^kill ^ubte^L^ wlian L:uritl.iL^d 

with the Lutai loll s.uie sliuw^ i u.^^^yal.ll^l> bigt» i L t L L e i a t. KyUs li 1 p s lju^^Iu,^ 

from ,61 (ident if yiu.g variables) tu .99 (de^igni% i nv^^ l i ga t i uii^ ) . In 
addX.LlOii^ a tdCLur c±n..lyai^ or ii| e ^^jr^a (promax lutaLeJ) was r t ^ .ul; >i i. i 
IdenCifi^^d ouc LuuuuiMi racLui whi^.b ei.. ^uuni^d fui 3/,^% 4 liu t ^ 1 vuli iH. - 

3aCh sUbLcyL ui bwUi 1 IPS auA iUl r ...yL L 4il J L ^ I i r .Ui .50 Lu ./I ..lib 1 b^ Slu^l^ 
f ac tijr , 

Cu4*^ 1 US l^oti ^ ^ind 1^4. ,1 

The^e reSi,ic^ luJii. .lit , 1 

afft^ct uidatsLy of ^jEuc^^. skills 
prutulii^uL rule'uf eeicb L.j^ ia lii ^t. i. ace 
bti giveii l.l^li J. L 1 Lily 



..... i ^r. i. 1 . i ill 

Vy:i^ . LiUi. d^ furtbtiL t ud y Li 1 eU t. i 
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Session 

THE EFFECT OF SCIENCE REACHING ON THE FOURTH-^GRADE 
' ■ • CHILD'S CONCEPT OF ptAGETIAN PHYSICAL CAUSALITY 

Louise L. Gann ' H.- Seyniour Fowler 

. Alcoa Elementary School The Peimsy 1 vani a/^S LaCe UnivctsiLy 

Alcoa, Tennessee 377Q1 Unlverslcy Park^ P^nrisylvda i a 

"The purpu^e at Lha pr^seiiL ^Ludy i,> 1 1! v 4j 1 1 i u.^ ^ r i ... , t ,1 

causality. Fourch-grade chilJ'ren ^^iVfeJ as Sui.jecL^, 1 ti^ ^psciti^ ilagcLia., 
causal concepts tasted ware animism and dynaiuiaiu. 

The iLidep^ildcaL veiilabit^^ ,j L ./i.^Uul^iV jLlili ii. ,4.. 

d&veiupm^uLai ' stage w^c^ aa^eSS^d i!iLpvigh Ltie u^e Jt 4 tiu ui^t^e^a A^j , , 

Coiisa rva Li on (t'uLUj A) aud the l i o^^u 1 i t i . A. h 1 1 ^ . u,^ , i 'L.at ( f\ i .,i F) 

were randomly adbi^iie.i tuut huLue ruuiii L^.^clu^riA piiiJi. Uj 4 k i i.i^^ Ui.-. ij^^j 

twu and four Wetc cho^.^u lui Lin= c x^cl i li*, u t a 1 

1*1*^..^ tit the sLudy with Ltiu rit^, l nil ul ^ .l^^.-i^i i ^,^.1. , 

ut f loa L 1 lig I J Lhe t- . ilii?^^,. L et 1 ^ , ..tij, I'he S. v .*kid 1 50 , I ,K. - I ...1 . 

chc^ Laachin^ ot th. 4feti"iti^u . f Lhe » lui "iiviug " 



4 i . ^ b ^ A 1 . . £3 1 i 4 i & 4 i s e J W e r £._: = V 4i I I i a I u J b I , i 1 A.J 1 1 ! L 1 i 

iklu^ will, t^hti sLudtii! ^ ill tlss^ L h'^ i ijsil,]^;. 



L' . 4i L t ,a L i , ^ .... .. atldvt t . I ,^ . . ,i 1 

I I As^esafpeiit Kit Conner va t . uii {'..via ^ ^ . n * ^ n: . i » i ^ 

of i dency i f y i iig Ch^e subjects yi.^j Ldd L:h.aig i i . ... .a.. ■ ^ , i 1 . : 

another. A change ^^in deve 1 u^^mtin t a 1 st.i^^ wa^. > ^ishjAi; ..,i..im mi i 

dtiLlii^ tii^ ... 11^ 1 i I Ih^ d&it^ i i ^ .Ilij. .1 J.. 1 . i^izilA , , .4 . . .i^, 

^ s 3 e Li ^ . d b Lh ti J 1 1 ^ , * » t I. 1 1 1 i 1 V j 1 1 1 , [ i V i L i , . , . , r 1 i ., I 1 . , . 1 1 i ill it 

3 L 4 1 d u i I L ^ ' 1 1 , p L . ^ C 11 i . " , y . 1 ^ . 4 [ L 
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significantly. Control males anfi axperimental males differed from control 
females and experimental females. All differences favored the experimental 
groupi especial ly^ the males. 

Signific&lL dirtsst^uce^ wete fo-Uiul ill Lljt u»c Of i^au^al iclciLiuii ul 

animism and dynamism when the independenL Vcitrableri uf vucabuidry and &LaLu 
of dttvelopmtiiic w^re ctniri'idtred. 

I L Wd& t^uUC 1 u Jt;d 1 t oiu L li«=: 1. 1 t & .1 t 1 , 1 ... I 1 ^ I I . .J t . .4 ( , , . 1 » £ 1 . I 1 . Jiis! 

aiilniiisiU aild dynetnii^i., k_-uiU4 Lauyht iunLili g k ci 1 v_ li i 1 d i i i 1 ( i J 

CUgillLlv*^ aLiUt.LUii^ri Lu Cuii&^tV.. , du i^ev^r^lLls LlilnUili^^ aiid u.ak unJiLipiti 
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The children proceeded through £he investlgaclons In a sery.es of steps 
Including : 
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(Htnipwl, i965; Kwdiorr uiid HMt^^r^^ H97^i) ..ad tnuli^ (1^/1) h^^.-- .Lull, i 
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The correct interpretation of the BIC and CON statements correlated with 
physics achievement by factors of *31 and » 39 respectively. This relationship 
assumes additional meaning whan the number of inferred 'instances Correctly 
interpreted are plutted against grada^. At the C4 grade puini there 1^ ei 
pronounced increase in the slope of "tirt graph. Hi|i,her graiua ^re as^ociaLed 
with the greatest use of correct Inferrgd instances. Ihia data ^ug^eat Llmt 
the availability uf uperaLluns iavulvcd in cuud i l 1 un^ i ut iiit ej. l cut i d 1 
reaauLiltig are nec^aaary but uul aufficieut f^ctuis ^^^S ^*bove ^vi^ia^tj 
^ achievemeuL iu^ college l^yel physics. Thu^e pusae^aii^^ ttiea^^ dbiliti^^ 

much mute likely Lo ^u^cetd L k\ Such ^^jul^ss ul ^ higher Its/ci 
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